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Abstract 
 
Product combines function and form. This research focuses on the evolution of the product 
form and its corresponding system at national and international level.  
 
With the rise of the intangible economy, the evidence in this study presents that the global 
economy during the past decades has witnessed the transfer of design capability for product 
form from high-income countries to catch-up countries. However, product form as an 
intangible asset has been neglected by innovation policy makers in middle-income countries. 
Managers and policy makers thus need to depart from the traditional wisdom that product 
function is the main driver of product innovation and also to recognize product form as one of 
most significant complementary intangible assets to other related intellectual property schemes 
(e.g. trademark) in the new global economy context. 
 
Specifically, for the first time, the identification of “design-intensive industries” globally based 
on publicly available data becomes possible. This study further developed a new model on the 
measurement of the national design system – The National Design System 2.0. 
 
The research method employed in this study for the identification of the new model is the 
practitioner research method. Furthermore, semi-structural interviews with policy makers have 
been conducted in order to test the new model’s validation. Specifically, by innovatively 
incorporating the national design system framework into the theory of evolutionary economics, 
a comparative analysis of four groups of economies (namely the United States and China, 
catch-up economies, the developed economies and the middle-income economies) has been 
conducted to observe the different evolutionary patterns of their national design system. The 
cavern curve has been compiled according to the ranking of the GDP per capital for individual 
countries as well as the generalization for the classification of the four groups of economies. A 
strong similarity between their GDP per capital growth and national design system evolution 
in catch-up economies (Japan, South Korea and Taiwan, China) has been observed.  
 
The value and benefits of this research are that it developed a new measurement model - the 
national design system 2.0 – which could help policy makers in latecomer countries to focus 
on product form in a global context. Also, the global country dashboard and analytical 
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framework provide empirical analysis tools for innovation policy makers to grasp design-
driven growth opportunities in the new global economy context. 
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Definitions 
 
 
Aesthetic Manifestation 
 
The aesthetic manifestation is defined as the sensory dimensions of an artefact that 
provokes certain cognitive and affective responses amongst spectators. It is the 
product’s color, texture, the feel of the product’s surface, and the finer contours of 
shapes, such as whether corners are pointed or rounded. The aesthetic manifestation of 
products is embedded in product form designs, including tangible attributes such as size, 
shape, color and surface texture. Examples of aesthetic manifestation include beige 
versus silver laptops. These aesthetic differences signal the core characteristics of the 
product to consumers. Producers alter a product’s aesthetic manifestations to 
manipulate consumers’ cognitive and emotional responses and increases sales. The 
dominant aesthetic is defined as an aesthetic manifestation that is prevalent among most 
of the products within the industry and that eventually becomes associated with the 
dominant technological design. 
 
Categories 
 
Categories are defined as socially constructed partitions that divide the social space into 
groupings of objects perceived to be similar (Grodal, Gotsopoulos and Suarez, 2015). 
Product Categories are the categories in which firms choose to position their products. 
 
Catch-up 
 
Catch-up is defined as “a substantial closing of the gap in market share between firms 
in the leading country and firms in the latecomer or follower country” (Keun Lee and 
Malerba, 2017). 
 
Categorical Aspiration 
 
The categorical aspiration is the commitment of producers to have their products attain 
the meanings associated with a given category.  
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Design 
 
Product combines function and form. Design is defined as the product form in this study. 
Product form consists of two dimensions - the style and the aesthetic manifestation.  
 
Style 
 
Style is defined as categories of visually similar product forms that are organized in a 
hierarchical fashion.  They are (i) established via a holistic perception of visual 
similarity such that each category contains designs that are more similar to each other 
than to designs in other categories and (ii) organized in a nested (hierarchical) fashion 
(Chan, Mihm and Sosa, 2018). 
 
The National Design System 
 
The system constituted by the elements that interact in shaping the product form design 
process as well as elements that link product form design to economic performance. 
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Chapter One: Introduction 
 
1.1 Background  
 
The rise of the intangible economy (Haskel and Westlake, 2017) is an economic trend that has 
not been paid enough attention by innovation policymakers (Gates, 2018),  as has been 
emphasized by Bill Gates: 
 
“[…] The portion of the world's economy that doesn't fit the old model just keeps 
getting larger. That has major implications for everything from tax law to economic 
policy to which cities thrive and which cities fall behind, but in general, the rules that 
govern the economy haven’t kept up. This is one of the biggest trends in the global 
economy that isn’t getting enough attention […] Products you can’t touch have a very 
different set of dynamics in terms of competition and risk and how you value the 
companies that make them […] Lawmakers need to adjust the economic policymaking 
to reflect these new realities, the tools many countries use to measure intangible assets 
are behind the times, so they are getting incomplete picture of the economy […] Even 
today, GDP doesn’t count investment in things like market research, branding, and 
training – intangible assets that companies are spending huge amounts of money on.” 
 
There are four inherent traits (the “Four S’s) which make intangible investment behave 
differently: 
 
• Sunkenness - intangible assets sunk cost; 
• Spillovers - intangible assets tend to create spillovers that can be taken advantage of by 
rival companies; 
• Scalability - intangible assets are more scalable than physical assets; 
• Synergies - intangible assets are more likely to have valuable synergies with other 
intangible assets. For example, iPod combines Apple’s MP3 protocol, miniaturized 
hard disk design, design skills, and licensing agreements with record labels. 
 
For this research, the researcher has a fashion design background from a latecomer country, 
China, and received design education both in Shanghai, China and Milan, Italy. A design sketch 
 19 
by the researcher during his study in Milan, Italy has been presented in Appendix One for 
further reference.  
 
All these have inspired this work to emphasize the measurement of intangible assets – the 
design of product form – as well as the exploration of the evolution of design-intensive 
industries and their corresponding system at national and international level from a latecomer 
perspective.  
 
Specifically, it is interesting to notice over the past decades, on the one hand, that the world 
economy has demonstrated variable performance in terms of sustainable economic growth (Fig. 
1). In some East Asian countries and regions such as South Korea and Chinese Taipei1 GDP 
per capita (in 2005 constant PPP dollar) has soared from less than $2,500 in the 1960s to more 
than $25,000 in 2010, nearly a 10-fold growth. However, some Latin America countries such 
as Brazil and Argentina have shown marginal growth, sticking at the level of less than $13,000 
since the 1970s (Maddison, 2001; Lee, 2013; Nayyar, 2017). It is particularly noteworthy given 
the fact that several Latin American countries (such as Brazil) were middle-income long before 
many countries and regions in Asia (such as South Korea). Indeed, many countries have failed 
to progress from the middle-income stage to high income. But there are a few which have 
successfully caught up. This phenomenon of economic stagnation for the majority of middle-
income countries – the middle-income trap as conceptualized by Gill and Kharas (2007) – has 
caused significant concern among policy makers around the world.  
 
On the other hand, in 2018, Xiaomi – one of the fastest-growing latecomers and thriving tech 
companies from China, who just had their IPO valued at $4.72 billion - attributed its successful 
catch-up with market leaders to the company’s emphasis on the design of their products, as 
stated in its IPO letter: 
 
“We founded Xiaomi in April 2010. […] among Xiaomi’s eight co-founder, six of us 
are engineers and two are designers. […] Pursing innovative technology and 
outstanding design is in our DNA. […] we are innovative not only in smartphone 
 
1 Chinese Taipei or Taiwan, China in this research refers to a province of the People’s Republic of China. Further 
information please check the following link: https://unstats.un.org/unsd/tradekb/Knowledgebase/50104/Taiwan-
Province-of-China-Trade-data?Keywords=TAIWAN . 
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technology, including materials, displays and SoCs, but also in design, where we have 
received over 200 globally acclaimed industrial design awards in the past few years. 
[…] We maintain excellent design and outstanding quality in our products, while 
pricing our products as close as possible to cost by selling them to users through highly 
efficient online and offline new retail channels. […] It is our ultimate commitment to 
efficiency to cap our hardware business net profit margin at 5% […].”  
 
 
 
Figure 1 Many countries have not converged toward higher incomes 
(Source: World Bank, 2017; WDR 2017 team, using data from Penn World Table, version 8.1) 
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Interestingly, also in 2018, one of the technology industries’ longest-running, biggest modern 
technology design patent fights between Samsung and Apple was finally settled, with Apple 
awarded $540 million for Samsung’s infringement of its three design patent intellectual 
properties (Reuters, 2018; Bloomberg, 2018; Financial Times, 2018a) (Fig. 2).  
 
 
Figure 2 Apple vs Samsung showing the effect of solid and broken lines on infringement   
(Source: Wikipedia: https://en.wikipedia.org/wiki/Design_patent) 
 
The representative from Apple said: 
 
“We believe deeply in the value of design, and our teams work tirelessly to create 
innovative products that delight our customers. This case has always been about more 
than money. Apple ignited the smartphone revolution with iPhone and it is a fact that                              
Samsung blatantly copied our design. It is important that we continue to protect the 
hard work and innovation of so many people at Apple.” 
 
Samsung challenged the Apple design patent infringement claims because some aspects of the 
patented designs are too conceptual or functional to be within the valid scope of the patents. 
Geometric shapes, for instance, are concepts in the public domain. The Supreme Court ruled 
in favor of Samsung, on the scope of design patent damages: 
 
“We will continue all options to obtain an outcome that does not hinder creativity and 
fair competition for all companies and consumers.” (Samuelson, 2016) 
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Indeed, it is interesting to see how Samsung as latecomers 20 years ago manufactured 
inexpensive, imitative electronics for other companies, gradually evolving and catching up 
with the industry leaders by manipulating the power of design of their products. In a Harvard 
Business Review article "How Samsung Became a Design Powerhouse" (2015), product design 
– the product form (product appearance) – was identified by the chairman of Samsung Group 
Lee Kun-Hee as the ultimate battleground for companies’ global competition in the 21st century. 
Indeed, Samsung has built an impressive record on the design of their products, with more than 
1,600 designers, garnering more awards than any other companies in recent years. Design is so 
much a part of Samsung’s corporate DNA. As a result, Samsung’s mobile division is the sole 
survivor of the radical market revolution led by the iPhone - the mobile divisions of former 
competitors such as Nokia, Motorola, and Ericsson no longer exist - and smartphone sales in 
Samsung drove record earnings for the company in 2013. Moreover, Samsung has been the 
leader in the global TV market since 2006, generating a series of hit models such as Bordeaux, 
Touch of Color, One Design, and Curved Smart. 
 
To summarize, based on the observation of the phenomenon:  
 
• The rise of the intangible economy is an economic trend which has not been paid 
enough attention by innovation policy makers (Gates, 2018). Specifically, there are four 
inherent traits (the “Four S’s) which make intangible investment behave differently, 
namely Sunkenness, Spillovers, Scalability and Synergies. 
 
• Over the past decades, there has been an economic stagnation for the majority of 
middle-income countries around the world, with few east Asian countries successfully 
catching up with the high-income countries. These successful catch-up countries and 
regions include Japan, South Korea, Chinese Taipei, etc.  
 
• Some of the most successful catch-up companies – such as Xiao-Mi and Samsung – 
attribute their evolving catching-up and success to their emphasis on the design of 
product form.  
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Thus, with the question of Could Product Form Design Be a Possible Solution for Latecomer 
Countries’ Successful Catch-up? researcher initiated this study.  
 
Specifically, for the first time, this research has identified design-intensive industries globally 
based on publicly available data (Epo and Euipo, 2016; 2019). A new model on the 
measurement of the design of product form at national level – the national design system 2.0 – 
has been proposed in this research which compares the evolutionary pattern among four 
different groups of countries. This research is trying to understand the role that the design of 
product form might have played in successful economic catch-up for latecomers at national 
and international level during the past decades. Also, whether the emphasis on the value of 
product form design might enable other countries to sustain their economic growth as well, and 
to shift to a sustainable economy. 
 
Indeed, product combines function and form. Throughout history, design of product form has 
always performed a precise social function: introducing technology into the social fabric by 
both helping in the establishment of power and by concretizing dreams and myths (Langdon 
and Rothwell, 1985). The massive intellectualization of the material and natural world 
represents a quantum jump for design in different stage of development for society:  
 
• In pre-industrial society, design found its major applications in the construction of 
religious monuments;  
 
• In industrial society, the exercise of power is aimed at the conquest of industrial tools, 
markets, consumer desires, etc.;  
 
• In post-industrial society the major issue for design is thus the mastering of intellectual 
signs or materials, supported by the massive development of information technologies 
(ICTs). 
 
In this case, the design of product form is often tightly linked to technical innovation and it is 
the most visible aspect of the newness of a product. In a way, the design of product form helps 
firms differentiate their offerings in the market which could be perceived by the consumer in 
the most obvious way. In the context of production, the design of product form interacts with 
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technological opportunity, economic value and social institution; in the context of use, the 
product interacts with the utility, system and meaning (Heskett, 2009; 2016). In other words, 
the design of product form is one of the most powerful intangible capitals (OECD, 2013). It 
improves the productivity of technology transfer and catalyzes innovation. It smooths the 
journey from research insight to practical, marketable applications for business success and 
economic growth.   
 
Moreover, catch-up in this case is defined as a substantial closing of the gap in market share 
between firms in the leading country and firms in the latecomer or follower country (Lee and 
Malerba, 2017).  
 
There are several economic facts and trends for this research: 
 
1. Product form evolves over time period. Christopher Freeman, the founder of Science 
Policy Research Units (SPRU), has explored the relationship between design and the 
theory of long cycle over a time period in his bookDesign, Innovation and Long 
Cycles in Economic Development (1986). His works are the starting points of 
inspiration for this research (Freeman, 1983; 1986; Freeman and Louçã, 2001; Hayward, 
1986) (Fig. 3). For this research, researcher has presented in the “Economics of 
Innovation” section at the 23rd SPRU PhD forum “New Research Agendas for 
Innovation, Science and Technology Policy” (Appendix Two). Specifically, the 
“Cycles in Design”, which focus on the interaction between new technology, the design 
of product form and the “spirit of the age” over time period, have been further explored 
(Freeman, 1986; Langrish, 1982; 1985). The main idea is that the art and design of a 
product in any time period is influenced by other factors such as economic depression 
coupled with feelings of despair and looking backwards to a better time, or alternatively 
economic recovery coupled with new products, new processes, optimism and a belief 
in the future (Freeman, 1986; Langrish, 1982; 1985). Based on the “Cycles in Design”, 
designers, managers and innovation policy makers who are aware of the evolution shift 
of the design may anticipate a change in the “spirit of the age” and become much more 
successful than one who does not understand what is happening (Langrish, 1982): 
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“The so-called long cycles, also known as Kondratiev cycles, start from the 
realization that economic depressions seem to occur in industrialized countries 
about every fifty years, separated by periods of recovery, prosperity and decline. 
If such cycles exist, there are some obvious design implications in that periods 
of recovery and prosperity might be expected to be linked with “new” design 
(e.g. Festival of Britain) whilst decline and depression might be associated with 
a preference for more traditional design (e.g. Victoriana and pine furniture).” 
(p.238) 
 
For example, the hemline index – an economic indicator first proposed by Professor 
George Taylor in 1926 (Financial Times, 2015)2  – reflects this idea of “cycles in 
design”. Also, the “spirits of the age” can be illustrated by the rapidly evolving textile 
industry in the UK in recent years. Though there are different patterns for the evolution 
of organizational structures within the fashion industry in different countries (Djelic, 
1999), the UK witnessed an increasing consumer desire for the clarity of provenance, 
heritage, quality and sustainable practice, which are bringing textile manufacturing 
back to this country. It is interesting to notice that the sector has a long tradition as the 
driver of the industrial revolution during the 18th century in the UK3. The eco-centric 
perspective of design instead of only the techno-centric approach has been suggested 
as the new growth logic as the “spirit of the age” (Institute for Manufacturing, 2006; 
Environmental Audit Committee, 2019), in this case in order to achieve the United 
Nations Sustainable Development Goals4.  
 
 
2  There is an alternative perspective of product form evolution for “Shanghai Style”: 
http://www.chinadaily.com.cn/a/201906/07/WS5cf9dd5ea31017657722ff7a_2.html. The most recognized 
“Shanghai Style” has been represented by fashion brand Shanghai Tang, founded by Chinese art collector and 
fashion entrepreneur Sir David Tang, KBE : https://www.shanghaitang.com/en-us/our-story . 
3 In 18th century Britain, textiles were one of the largest single economic interests. Further information on the 
growth of textile manufacturing in the UK, please check the information from the following link: 
https://www.parliament.uk/about/living-
heritage/transformingsociety/tradeindustry/industrycommunity/overview/textileindustries/ . 
4 The fashion industry charter for climate action has been created which contains the vision to achieve net-zero 
emission by 2050. Further information can be accessed at the following link: https://unfccc.int/climate-
action/sectoral-engagement/global-climate-action-in-fashion/about-the-fashion-industry-charter-for-climate-
action . In 2019, the UN Sustainable Fashion Alliance has been launched to improve the collaboration among UN 
agencies by analyzing their efforts in making fashion sustainable, identifying solutions and gaps in their actions, 
and presenting these findings to governments to trigger policy. Further information about the UN sustainable 
fashion alliance, please check the information from the following link: https://unfashionalliance.org . 
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2. Design has been marginalized or neglected by innovation policy makers (Langdon and 
Rothwell, 1985). Despite this potential relationship between design and economic long 
cycles, the reality is that the misunderstanding of the design of product form historically 
has been apparent in the development of innovation policy. Partly this is because 
designers have often isolated themselves from the innovation policy making process. 
They have created their own schools and presented themselves as artists. This reality is 
even true in developing countries such as Brazil, where innovation policy makers pay 
less attention to design (Raulik-Murphy, 2010) (Fig. 3). Even in South Korea where 
innovation policy makers have paid enough attention to design (Cho, 2010), for a 
company such as Samsung, which embraces design principles, the reality is that 
designers must take steps to ensure that their ideas prevail as originally conceived. As 
noticed by the senior vice president and the creative director of Samsung TV, non-
design functions typically think they can make good profits simply by using existing 
technology to make existing products a bit better and a bit faster. 
 
3. The Great Convergence - The advancement of the Information Communication 
Technologies (ICTs) caused the great convergence of the global economy (Baldwin, 
2006; 2016): From 1990 till now, a century’s worth of rich nations’ rise has been 
reversed in just three decades by East Asian countries. 
 
4. The Washington Consensus vs. the Beijing Consensus – The Growth Report on 
Strategies for Sustained Growth and Inclusive Development by World Bank (2008) has 
identified the common characteristics of high sustained growth economies since 1950. 
Specifically, 13 economies have grown at an average rate of 7 percent a year or more 
for 25 years or longer. China is the most recent example. However, since 2018, the 
trade conflict between the world’s two largest economies, the United States and China, 
as well as its potential threat to the global economy, reflects the tension between the so 
called Washington Consensus vs. Beijing Consensus (Financial Times, 2018b; 
UNCTAD, 2019). The conflicts among large countries could lead to a retrenchment 
towards a segmentation of global value chains. As a result, the World Bank has 
published its first trade-focused development report since the late 1980s – Trading for 
Development in the Age of Global Value Chains (World Bank, 2020). 
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5. Intangible Capital and the Global Value Chains –  There is an increasingly recognized 
significance of the intangible capital within global value chains (Gereffi, 2019; World 
Bank, 2020). Intangible capital – namely the technology, industrial design and 
trademark - contributed USD 5.9 trillion in 2014, twice as much as tangible capital to 
the total value of manufactured goods within the global value chains  (WIPO, 2017a). 
 
         
 
Figure 3 The Kondratiev waves and design policy process in South Korea and Brazil  
(Source:  Freeman and Louçã, 2001; Raulik-Murphy, 2010) 
 28 
6. The unprecedented expansion of the global middle-class – The expansion of the global 
middle class offers the great window of opportunity for the growth of consumer 
lifestyle products5. Specifically, by 2030, the global middle-class consumption could 
be $29 trillion more than in 2015 (Kharas, 2017). The world’s first imports exposition 
– The China International Import Expo (CIIE)6  is the reflection of the increasing 
expansion of the consumption driven global economy. 
 
To summarize, based on the phenomenon observed in the real world, the design of product 
form is emphasized as part of the basic “technical culture” of innovators, entrepreneurs and 
policy makers in this research. It is the basic discipline of innovation and in no way limited to 
“specialists”, whatever their quality and competence (Langdon and Rothwell, 1985). From the 
perspective of global innovation policy makers, design may especially find applications in the 
elaboration of a national policy promoting innovation and external trade which requires 
appropriate measures (Langdon and Rothwell, 1985; WIPO, 2011). Nowadays, the need for 
this pervasive design measurement approach is an increasingly urgent call (Kharas, 2017; 
Gates, 2018; Donnan and Leatherby, 2019; Ahmad, 2019; World Bank, 2020).  
 
1.2 Motivation 
 
In response to the phenomenon of many countries struggling at the middle-income stage or 
experiencing a very slow transition from middle to high-income statues (regardless of whether 
the so called middle-income trap exists or not), and the increasingly urgent call from innovation 
policy makers for a comparable measurement approach of design capability at national level 
 
5 For example, in response to the increasing consumption demand from global middle class on fashion products, 
the United Nations has established the initiative of UN Sustainable Fashion Alliance 
(https://unfashionalliance.org). 
6  Further information please check this link: https://www.ciie.org/zbh/en/. The China International Import 
Exposition (CIIE) was initiated by the Chinese President Jinping Xi in May 2017. It is a significant move for the 
Chinese government to hold CIIE to give firm support to trade liberalization and economic globalization and 
actively open the Chinese market to the world. It facilitates countries and regions all over the world to strengthen 
economic cooperation and trade, and to promote global trade and world economic growth in order to make the 
world economy more open. The United Nations Conference on Trade and Development (UNCTAD) is the partner 
of this expo. Researcher worked as the intern and individual consultant for UNCTAD’s Creative Economy 
Program during the time period from 2015 to 2016. The UNCTAD Creative Economy Program emphasis the 
trade in creative industries and the role of the creative economy in the growth of the developing economies place 
creativity. Furthermore, on 7th November, 2019, researcher was invited by the president of the World Trade Point 
Federation Mr. Bruno Masier and colleague from UNCTAD Creative Economy Program Mrs Carolina Quintana 
to the steering committee meeting at the Shanghai Municipal Commission of Commerce during the 2nd China 
International Import Expo. 
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within the increasingly consumption driven and evolving global economy (Kharas, 2017; Gates, 
2018; Donnan and Leatherby, 2019; Ahmad, 2019; World Bank, 2020), the motivation of this 
research is to develop a new model on the measurement of the design capability as well as its 
corresponding system at national level. It will provide accurate information and evidence 
which emphasize the neglected economic value of design (product form) to innovation policy 
makers in latecomer countries, which existing literature has not systematically investigated. 
 
The theory of modern evolutionary economics has been adopted as the context for the 
investigation of this research (Nelson and Winter, 1982; Lee and Malerba, 2018; Nelson et al., 
2018). In this case, the economic catch-up is essentially an evolutionary process with a system 
approach should be adopted.  
 
Specifically, Professor Keun Lee in his book The Schumpeterian Analysis of Economic 
Catch-up: Knowledge, Path Creation, and the Middle-income Trap(Lee, 2013) has identified 
that the difficulty of acquiring design capability is a crisis for latecomer firms: 
 
“The difficulty of learning how to design the products or of acquiring the design 
capability beyond the production technology is one of the crises that have to unfold for 
the catch-up […] The nature of the crisis for the difficulty of acquiring design capability 
is that products do exist for the latecomers to imitate, but no design of these products 
are available from the incumbent producers, which are reluctant to transfer the design 
technology.”  
 
This has been further elaborated in his new book The Art of Economic Catch-up(Lee, 
2019),		given the fact that economics always attempts to find a “general” rather than a “specific” 
factor for economic growth: 
 “[…] latecomer firms from emerging economies as ‘resource-poor late entrants’ […] 
moving beyond the OEM to the ODM or OBM mode is challenging and involves risks 
[…].” 
The case of the footwear sector in Brazil has been discussed in his new book, which shows 
how companies that looked for a position in premium and higher-end markets through 
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strategies involving not only productive improvement, design investment, and efforts to open 
up new market niches and new commercialization channels, but also the development of their 
own brand, achieved better integration in the export marketplace through direct trading of shoes 
with their own brands and designs. The formal R&D effort resulted in numerous patents, and 
their own technological capabilities were the basis of these companies’ success and 
independence from other major international shoe dealers in the United States and Europe. 
In existing literatures, following one of the technology industries’ longest-running, biggest 
modern technology design patent fights between Samsung and Apple, the topic of product 
design – product form – has attracted increasing scholarly attention across management 
disciplines. It is interesting to note that research related to design of product form has gone 
beyond design studies and gradually diffused into journals of management, innovation studies 
and policy documents by inter-governmental organizations (Table. 1).  
 
Name of the Journal Author Name Year 
Academy of Management Review Eisenman 
 
2013 
Academy of Management Journal Gruber et al. 2015 
Management Science Chan, Mihm and Sosa 
 
2018 
Marketing Science Rubera  2015 
Organization Science Rindova and Petkova  
 
2007 
Journal of Marketing Bloch 1995 
 Landwehr, Wentzel and Herrmann 2013 
 Homburg, Schwemmle and Kuehnl  2015 
 Jindal et al.  2016 
International Journal of Management 
Reviews 
Ravasi and Stigliani 2012 
Research Policy D’Ippolito, Miozzo and Consoli  2014 
 Moultrie and Livesey 
 
2014 
 Filitz, Henkel and Tether  2015 
 Roper et al. 2016 
 Dan, Spaid and Noble 2018 
OECD Fernando Galindo-Rueda and Valentine 
Millot  
 
2015 
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 Kang 2015 
WIPO WIPO 2009/2011 
 WIPO 2013a 
 WIPO  2015a/ 2015b 
 WIPO  2017b 
 WIPO 2018a 
European Commission European Commission 2014 
 Europe Economics  2015 
 European Commission JRC Technical 
Reports - Montresor, S. and Vezzani, A.  
2017 
 
Table 1 Major publications on the topic of product form design 
 (Author) 
 
Also, other topics related to the design of product form have received attention in various other 
journals and studies. The journal Tech-novation even launched a special issue regarding the 
value of design for competitiveness (Technovation, 2014): 
 
• Product design (Ravasi and Lojacono, 2005; Ravasi and Stigliani, 2012; Luchs, Swan 
and Creusen, 2016);  
• Design innovation (Gemser and Wijnberg, 2001; Tabeau et al., 2017);  
• Design newness (Talke et al., 2009);  
• Stylistic innovation (Cappetta, Cillo and Ponti, 2006);  
• Inter-firm competition (Schöller and Filitz, 2015); 
• The role of design in the digital era (Filitz, Henkel and Ohnemus, 2018; Calabretta and 
Kleinsmann, 2017) etc. 
 
At firm level, industry level and national level, several studies need particular attention: 
 
Firstly, at firm level, Schöller and Filitz (2015) for the first time draw new dimensions 
of the competitive role for the design of product form in inter-firm competition. More 
specifically, the competitive role on the design of product form at inter-firm 
competition has been identified as the interdependent process which product form 
design creates visual references to existing products thus stimulating comparative 
evaluations. Also, the degree of product design differentiation impacts the intensity of 
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competition. The theory of creating value through favorable design choices relative to 
competitors and thus the management of design-related value capture has been 
formulated (Teece, 1986).  
 
Secondly, at industry level, it is interesting to notice that as early as in 1980s, the 
concept of design trajectory (Fig. 4) has already been formulated with the 
characterization of a dynamically evolving change in the state of the art of design at a 
succession of points in time (Freeman, 1986; Langrish, 1985). Some concepts such as 
“consolidated”, “dominant design”, “stretched” and “design family” were chosen to 
describe the evolution of the product design (Freeman, 1986; Langrish, 1985). In 
mapping the design trajectory, the starting point is from the current state of the art then 
working backward into history or forward into the future. However, during that time, 
in practice it is harder to map the design trajectory since to find a way of describing 
differing states of the art at different times is very difficult. Most recently, Eger and 
Ehlhardt (2018) conceptualized the theory of product evolution. It considers product 
design competition within an industry to be essentially an evolutionary process. With 
the introduction of the product evolution diagram - the analytical framework for the 
theory of product evolution - it thus provides a linkage between the theory of product 
evolution and the theory of evolutionary economics.  
 
 33 
 
Figure 4 The design trajectory: the characterization of a dynamically evolving change in the state of the art of 
design at a succession of points in time 
        (Source: Freeman, 1986) 
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Echoing the evolutionary idea, for the first time, Krabbe and Grodal (2018) have 
explored aesthetic innovation across multiple technology lifecycles to compare and 
explain how aesthetic manifestations evolve. In this case, category aspiration has been 
identified as the core driver of aesthetic change over multiple technological lifecycles. 
Technological discontinuities are a necessity, but not a sufficient condition for aesthetic 
shifts to occur. Furthermore, Chan, Mihm and Sosa (2018) for the first time studied the 
role played by product form in new product development based on more than 350,000 
U.S. design patent granted from 1977 through 2010. They analyzed the determinants of 
“style turbulence” - the year-to-year unpredictable changes in a style’s prevalence – as 
following a U-shaped relationship with respect to function turbulence (Fig. 5): in other 
words, the turbulence of product functions associated with a given style; also, style 
turbulence increases over time. The emphasis on product form can thus avoid products 
becoming less dynamic by shifting their source of dynamism from function to form, 
and extend their life cycles during the stage of decline (Chan, Mihm and Sosa, 2018). 
 
Figure 5 Marginal effects of function turbulence on style turbulence  
(Source: Chan, Mihm and Sosa, 2018) 
 
The theory of product evolution (Eger and Ehlhardt, 2018) at industry level constituted 
the basis for the investigation of this research, as discussed by Christopher Freeman: 
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“Unlike the theory of product life cycle (Vernon, 1966) which assumes the 
products are independent of one another and every new product is seen as a 
radical innovation (Perez and Soete, 1988), the new product development 
should never been considered as isolated activities with each other. It should 
build upon one another and are interconnected in technology system. Each 
product cycle develops within a broader family which in turn evolves within an 
even broader system.” (Freeman, 1983; 1986) 
 
Thirdly, at national level, as early as the 1980s, the British Prime Minister Margaret 
Thatcher organized a seminar on product design and market success, the aim of which 
was for academics, government and business people to share their experiences of the 
positive impact of good design on business and economics, thus making a group of 
economists (Rothwell, 1983; Freeman, 1983; 1986; Langdon and Rothwell, 1985) 
interested in design and its relationship with economic development over a time period. 
For example, the book  Design, Innovation and Long Cycles in Economic 
Developmentby Christopher Freeman (1986) included articles that link design 
trajectory over a time period with the long cycles in economic development and 
concluded that the central feature of “long wave” theory must lie in the relationship 
between new technologies as well as the social and economic system. Also, Moultrie 
and Livesey (2009) conceptualized the initial indicators which could capture the 
performance of the ‘national design system’ in selected developed countries (Fig. 6).  
 
Figure 6 The conceptual framework for capturing the national design system 
(Source: Moultrie and Livesey, 2009) 
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The limitation of Moultrie’s framework is that it is not based on consistently 
measurable indicators. The result of their study is thus of limited value. 
 
To summarize, for application to the elaboration of a national policy promoting innovation and 
external trade, there is an urgent call from innovation policy makers on the design measurement 
approach at national and international level (WIPO, 2011; Gates, 2018; Donnan and Leatherby, 
2019; Ahmad, 2019) coping with deep technological changes (Schwab and Davis, 201; Epo 
and Euipo, 2016; 2019) which dramatically modify the conditions of competition to an 
increasingly eco-centric, consumption-driven and evolving globalized world economy (Kharas, 
2017; Gates, 2018; Donnan and Leatherby, 2019; Gereffi, 2019; World Bank, 2020). However, 
within existing literature, there is no systematic investigation of the evolution of the design of 
product form from a system and latecomer perspective at national level (Nelson, 1993; 
Fagerberg and Srholec, 2008; Moultrie and Livesey, 2009; Lundvall, 2010). In other words, no 
measurement approach for design at national or international level has been systematically 
investigated in existing literature for innovation policy makers in latecomer countries. The 
motivation for this dissertation is to fill this gap. 
 
1.3 Research Positioning 
 
The design of product form as the key to producing and selling internationally competitive 
products has been chosen as the research focus for this study (Lee and Malerba, 2018). The 
difference in industrial performance of design capability across countries comes basically from 
the differences for the development of an intangible asset and system evolution trajectory.  
 
Specifically, this research draws inspiration from Christopher Freeman’s bookDesign, 
Innovation and Long Cycles in Economic Development  (1986), and innovatively 
incorporates:  
 
• The theory of product evolution (Eger and Ehlhardt, 2018); 
• The theory of national design system (Moultrie and Livesey, 2009); 
• The theory of  the economic catch-up by latecomers as an evolutionary process  (Lee, 
2013; Lee and Malerba, 2017; 2018; Lee, 2019). 
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into the theory of modern evolutionary economics (Nelson and Winter, 1982; Nelson et al., 
2018).  
 
Moreover, this research thus positions itself at the intersection of three established areas: 
 
• Evolutionary economics (Nelson and Winter, 1982; Nelson et al., 2018), including the 
theory of catch-up cycle and the evolution of the sectorial system (Lee and Malerba, 
2017; 2018); 
 
• Innovation Studies (Freeman, 1983; 1986; Rothwell, 1983; Langdon and Rothwell, 
1985; Freeman and Louçã, 2001; Fagerberg and Verspagen, 2009; Lundvall, 2010; 
Martin, 2012; Lee, 2013; 2019); 
 
• Design Management – the theory of product evolution and the theory of national design 
system (Cappetta, Cillo and Ponti, 2006; Moultrie and Livesey, 2009; Moultrie and 
Livesey, 2014; Filitz, Henkel and Tether, 2015; Chan, Mihm and Sosa, 2018; Eger and 
Ehlhardt, 2018). 
 
1.4 Research Aims 
 
The aim of this research is to develop a comparable approach for measuring national design 
system in the catch-up context and to provide accurate information and evidence on the 
evolution of the national design system over a time period. It could provide accurate 
information and evidence to senior managers and innovation policy makers. 
 
1.5 Research Question  
 
Based on the intersection of the research positioning, this dissertation aims to answer the 
following research questions: 
 
1. “What are the consistently measurable elements that might constitute the national 
design system in the catch-up context?”  
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2. “Based on consistently measurable data, how have national design systems evolved 
over time in selected countries?” 
 
3. “What are the implications of the evolution of the national design system for innovation 
policy makers?”  
 
1.6 Research Objectives 
 
Based on clarification of the linkage between evolutionary economics and the theory of product 
evolution (Eger and Ehlhardt, 2018), as well as clarification of the co-evolution pattern 
between product form and product function, there are several research objectives in this 
research:  
 
• Research Objective One: (i) Developing a theoretically grounded framework of 
consistently measurable data for capturing the national design system in catch-up 
context; (ii) Building the global dataset of the national design system for catch-up based 
on the accurate information and evidence available; (iii) Justifying the validation of 
industrial design rights and design patent as the indicator of the national design system 
in the context of the catch-up; 
 
• Research Objective Two: (i) Capturing the evolutionary patterns of national design 
system of the selected sampling groups of countries over a time period;  
 
• Research Objective Three: (i) Constructing the analytical framework for innovation 
policy makers in latecomer countries based on the accurate information and evidence 
on the evolution of the national design system; (ii) Proposing innovation policy 
implications for policy makers. 
 
It is believed, based on the research objectives identified above, that the comparative cross-
country analysis over a time period in this research could facilitate the process of peer-learning 
and promotes innovation policy dialogue to help developing countries build on one another’s 
experiences and adapt innovation policies, as well as growth strategies in the increasing 
consumption driven and evolving global economy.  
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1.7 Research Structure 
 
Specifically, Chapter Two reviews the literature on the topics of:  
 
• The middle-income trap (Agénor, Canuto and Jelenic, 2015; Agénor and Canuto, 2017; 
Agénor, 2017); 
 
• The measurement of the national innovation system for economic catch-up and the 
catch-up crisis by latecomers (Lee, 2013; 2019); 
 
• The theory of the national design system (Moultrie and Livesey, 2009). 
 
Chapter Three introduces the theoretical underpinning for proposing the evolutionary national 
design system from the catch-up perspective: 
 
• The modern evolutionary economics (Nelson and Winter, 1982; Nelson et al., 2018); 
 
• The product space (Hausmann, Hwang and Rodrik, 2007; Hidalgo et al., 2007); 
 
• The theory of industry evolution (Utterback, 1975; Anderson and Tushman, 1990; 
Suarez, Grodal and Gotsopoulos, 2013; Grodal, Gotsopoulos and Suarez, 2015; Krabbe 
and Grodal, 2018); 
 
• The theory of product evolution (Chan, Mihm and Sosa, 2018; Eger and Ehlhardt, 2018); 
 
• The catch-up cycle (Lee and Malerba, 2017; 2018); 
 
 
Chapter Four clarifies the methodology, data source and data validation that will be used in 
this research. Chapter Five answers research question one: “What are the consistently 
measurable elements that might constitute the national design system in the catch-up context?”  
Specifically, it presents the new model on the measurement of the national design system - the 
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National Design System 2.0 - that is analyzed in this research, and proposes four ratios that 
capture the evolution of the national design system for selected groups of countries. Chapter 
Six further investigates the evolution of design-intensive industries in selected groups of 
countries. This is based on the fact that for the first time, identification of design-intensive 
industries globally based on publicly available data has become possible. Chapter Seven 
answers research question two: “Based on consistently measurable data, how have national 
design systems evolved over time in selected countries?” Specifically, this chapter will analyze 
the evolution of the national design system 2.0. The cavern curve based on the analysis of the 
four ratios proposed in this research in selected groups of countries during the past decades is 
presented as the theoretical contribution. Chapter Eight is the conclusion which answers 
question three: “What are the implications of the evolution of the national design system for 
innovation policy makers?” Limitations of the research and future research direction will be 
clarified (Fig. 7). 
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Figure 7 The visual map of the research project  
(Author) 
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Chapter Two: The Measurement of National 
Innovation System for Economic Catch-up – 
A Review of Literature 
 
In response to the phenomenon of many countries struggling at the middle-income stage or 
experiencing a very slow transition from middle to high-income status, a situation where 
middle-income economies tend to face a decelerated growth and consequently fail to join the 
ranks of high-income economies (regardless of whether the so called middle-income trap exists 
or not), it is still valuable for this research to review the existing literatures on the investigation 
of the so-called middle-income trap. 
2.1 The Middle-income Trap   
 
The concept of the ‘Middle-income Trap’ was first proposed by Gill and Kharas (2007)  from 
the World Bank publication An East Asian Renaissance: Ideas for Economic Growth. 
Specifically, it refers to middle-income countries as those which grow less rapidly than either 
low-income or high-income countries. The term ‘Middle-income Trap’ has become popular 
among policy makers and researchers ever since. In August 2018, a search of the term  ‘Middle-
income Trap’ in Scopus resulted in 128 results (Aghion and Bircan, 2017; Aghion, Harris and 
Vickers, 1997; Gill and Kharas, 2009; Kharas, 2010; Kharas and Kohli, 2011; P.-R. Agénor 
and Canuto, 2015; Shin, Lee and Park, 2016; Agénor and Canuto, 2017; Lee and Kim, 2017; 
P.-R. Agénor, 2017). A further search in Google Scholar returned: 
 
• More than 3,000 articles including the term; 
• About 300 articles with the term in the title.  
 
According to the World Bank (2012), out of 101 economies classified as middle-income in 
1960, only 13 had become high income by 2008: Equatorial Guinea; Greece; Hong Kong, 
China; Ireland; Israel; Japan; Mauritius; Portugal; Puerto Rico; South Korea; Singapore; Spain; 
Taiwan, China.  
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Generally, a typical middle-income country (MIC) is one that has made substantial progress in 
social and economic outcomes, but still lags significantly behind rich countries in most social 
and economic indicators. The social and economic indicators that characterize a middle-income 
country (MIC) would be from a variety of dimensions. A typical MIC is described in Table. 2: 
 
The Middle-income Countries  
 
 
 
 
Social and economic 
indicators 
• Income per capita of about (Gross National Income, in accounting terms) is 
greater than $1,005 and less than $12, 2757; 
• An adult literacy rate of about 70 to 93 percent; 
• Infant mortality of about 19 to 50 per 1,000 live births; 
• Life expectancy is around 65 – 93 percent; 
• Infant mortality of about 19 to 50 percent 1,000 live births; 
• Life expectancy is around 65 – 72 years; 
• Substantial shares of its population toiling at relatively low productivity 
occupations, with limited access to capital, and with earnings that are 
relatively low on a global scale; 
• The economic structure possesses a wide variety of productive sectors - 
Ranging from still large primary sectors to industries that may be highly 
developed – or even at the technological frontier globally.  
 
Table 2 The social and economic indicators for the middle-income countries  
(Source: Im and Rosenblatt, 2015) 
 
Garrett (2004) argues that the reason why globalization been disappointing for countries in the 
middle is they fail to find a niche in world markets. Specifically, middle-income countries are 
unable to compete in high-value-added markets dominated by wealthy economies because their 
work forces are not sufficiently skilled, and their legal systems are not sophisticated enough. 
As a result, they have had little choice but to try to compete with other low-income economies 
in markets for standardized products made with widely available and relatively old 
technologies. But because of their higher wages, the middle-income nations are bound to lose 
the battle. Therefore, the challenge for the middle-income world is to find ways to catch up 
technologically. 
 
7 This is based in “Atlas” dollars, where the “Atlas” measurement smooths out short-term changes in countries’ 
exchange rates. In years, where the currency has been fairly stable, the “Atlas dollar” GNI per capita is very close 
to a GNI per capita based on market exchange rates. More information please check the following link: 
http://data.worldbank.org/about/country-classifications.  
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Eichengreen, Park and Shin (2011) demonstrate evidence that economic growth slowdown is 
essentially productivity growth slowdown. Low-income countries can compete in international 
markets by producing labor-intensive, low-cost products using technologies imported from 
abroad. However, once these countries reach middle-income levels, productivity growth from 
sectorial reallocation and technology catch-up are eventually exhausted, while rising wages 
make labor intensive exports less competitive in world markets (Fig. 8). 
 
 
Figure 8 Avoiding middle-income growth traps  
   (Source: Agénor, Canuto and Jelenic, 2012) 
 
Pierre-Richard Agénor and Canuto (2015) have determined the role of access (or lack of thereof) 
to advanced infrastructure, especially information and telecommunications technologies, and 
their interaction with labor supply decisions, as a source of middle-income trap. The middle-
income trap typically occurs after a country has been growing rapidly for a sustained period of 
time, and improved substantially the standards of living of its population. Specifically, those 
countries with ‘advanced’ rather than ‘basic’ infrastructures have better product diversification 
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as a result of promoting design activities. They concluded that middle-income trap is 
characterized by weak productivity growth and a misallocation of talent and a corresponding 
comparatively small share of high-ability workers in design industries. Thus, they propose that 
middle-income countries need to build more advanced infrastructures (e.g. IT) to enable 
modern sectors to develop - boosting productivity and wages in design sectors and thus 
allowing a sector such as the design industry to absorb a share of workers from the traditional 
sector. The development of advanced infrastructures such as ICTs are thus considered as one 
of the key aspects for the development of design industries and so for a successful catch-up as 
well. The implications of public policies such as the protection of property rights and labor 
market reform has also been discussed (P.-R. Agénor and Canuto, 2015). 
 
Agénor and Canuto ( 2017) indicates that the middle-income trap is characterized by low wages 
in the design sector, a low share of the labor force engaged in innovation activity, and slow 
growth. In other words, the middle-income trap is the result of the slow growth in output, low 
productivity and a misallocation of talents. Indeed, with high monitoring costs, it could lead to 
lower wages in the design sector which in turn lead (for a given cost of education) to reduce 
incentives to invest in skills. As a result, fewer individuals may choose to invest in skills and 
engage in design activities. An ambitious policy aimed at alleviating constraints on access to 
finance for design innovators is thus of great importance. Promoting the production of ideas 
and improving incentives to invest in skills has thus been identified as an essential factor in 
addressing misallocation of talent (Agénor and Canuto, 2017). 
 
Gill (2015), the inventor of the concept ‘the middle-income trap’, indicates that ‘middle-
income trap’ was essentially the absence of a satisfactory growth theory which could inform 
development policy in middle-income economies, rather than the articulation of a development 
phenomenon. The endogenous growth theories addressed the problem in high-income 
countries and the Solow growth model was mainly for understanding the growth problem in 
low-income countries. However, neither are satisfactory for understanding what to do in 
countries where five billion people in the world live – those in the middle-income countries.  
 
Agénor (2017) has provided an overview of the middle-income trap phenomenon. Specifically, 
he attributed the middle-income trap phenomenon to diminishing returns from physical capital, 
exhaustion of cheap labor and imitation gains, insufficient quality of human capital, distorted 
incentives and misallocation of talent, lack of access to advanced infrastructure, income 
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inequality, etc. The review of the literature on the middle-income trap indicates that countries 
could escape the middle-income trap by raising the quality of education, subsidies to innovation, 
contract enforcement; protection of property rights; promoting advanced infrastructure; and 
improving access to finance. 
 
To summarize, compared with low-income countries, for middle-income countries the 
productivity gains based on workers moving from the agriculture sector to the manufacturing 
sector using imported technologies have been exhausted. Also, the incomes (and wages) in the 
middle-income level have increased far enough to progress away from those low-skilled and 
labor-intensive industries. However, those middle-income countries face substantial labor 
productivity differentials among industries, an underperforming national innovation system, 
and an export base concentrated in goods with little value added (Kuznets, 1973; Gill, 2015) 
due to institutional, knowledge and technology hurdles (Jankowskai, 2012) compared with 
advanced high-income economies which are characterized by a roughly similar level of 
productivity across sectors, a sophisticated national innovation system, and a diversified and 
sophisticated export profile.  
2.2 The National Innovation System for Addressing the Middle-income Trap 
This section is going to focus specifically on the analysis of the national innovation system for 
addressing the economic stagnation identified in the previous section.  
Specifically, economic catch-up is essentially considered as an evolutionary, cumulative 
process of learning and capabilities accumulation, and often benefits from niches or windows 
of opportunities that open up for latecomers (Lee and Malerba, 2018). In this context, the 
economic catch-up is defined as: 
“The narrowing of a firm’s or country’s gap vis-à-vis a leading country or firm.” (Lee 
and Malerba, 2018) 
The analysis of catching up has a long intellectual history which goes back to the work of 
Gerschenkron (1962). After Abramovitz (1986) “Catching up, forging ahead and falling behind” 
the concept of “catch-up” has become standard vocabulary in economic development literature. 
Specifically, the catch-up hypothesis needs qualification of social capability, adaptability and 
technological opportunity.  According to Abramovitz (1986):  
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“The pace at which potential for catch-up is actually realized in a particular period 
depends on factors limiting the diffusion of knowledge, the rate of structural change, 
the accumulation of capital, and the expansion of demand.” (p. 390) 
Furthermore, major advancements for the understanding of economic catch-up have been made 
by Schumpeterian and innovation economists such as Fransman (1985) and Amsden (1989). 
The evolution tradition opened by Nelson and Winter has linked catching up with learning, 
knowledge, and capabilities  (Nelson and Winter, 1982).  Further evidence has been provided 
by Lee (2013). Specifically, his research indicates that middle-income countries should 
specialize in short cycle time technologies (Lee, 2013):  
• Acquiring of design capability (move beyond OEM/Assembly);  
• Targeting/entering the mature medium short-cycle industries or low-end segment of 
short-cycle industries;  
• Leapfrogging into new/emerging technologies in the short-cycle industries.  
The cycle time is described as:  
“The speed of change in the knowledge base of a technology, mean citation lag or time 
difference between the application year of the citing patent and of the cited patents.” 
(Lee, 2018) 
The best way to navigate the catch-up process is to move in proper sequence, beginning at the 
low road, moving into the middle road or detour route, and finally embarking on a journey on 
the high road. Less successful or failed cases of catching up will either be a result of remaining 
too long on the low road, or taking a wrong turn from the low road directly to the high road. In 
most cases, when countries begin the journey toward higher-level technologies, their 
experience on the low road will not be without use as they will have benefitted from their 
acquisition of greater absorption capacity or design capability (Hobday, 1995; Lee, 2005). For 
example, after later comers build a certain degree of design capability, such countries can then 
attempt to enter new and emerging industries or the higher-value segments of existing 
industries (Lee, 2013). Indeed, the latecomers want to break into short-cycle technology-based 
products or a higher-valued segment of the existing short-cycle technology-based sectors. The 
transition involves moving from the license-based consumer products to their own design-
based (IPRs) production of these products (Lee, 2013). Latecomer firms sometimes rely on the 
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knowledge and even memory of R&D personnel previousy involved  in the R&D projects of 
forerunning companies to imitate, although with some twist, existing  product designs or 
concepts (Lee, 2013). Based on different strategies for the patents of technological catch-up in 
the individual country selected, three different patterns are proposed according to Keun Lee 
(2013) (Fig. 9):  
(a) A path following catch-up, which refers to latecomer firms following the same path 
taken by forerunners;  
(b) A stage-skipping catch-up, which refers to latecomer firms following the path but 
skipping some stages, thus saving time;  
(c) A path-creating catch-up, which refers to latecomer firms exploring their own path 
of technological development. 
Short cycle technology-based sectors or industries are important for catching up in this case 
because old knowledge is quickly obsolete and new knowledge tends to emerge more often, 
which offers opportunity to latecomers. In other words, those industries based on a short-cycle 
time are relying less on old knowledge, which is dominated by advanced countries, and have a 
reduced need as latecomers to master old and existing knowledge (Lee, 2013). In this case, 
what matters in the short-cycle technology industries is not the length of the time cycle itself, 
but the surfacing of more opportunities, with the continuous emergence of new technologies 
and a reduced reliance on existing dominant technologies and knowledge. It is where new 
opportunities tend to emerge more frequently and are also where more profitable business is 
available with lower entry barriers (Lee, 2013).  
Indeed, the reality in developing countries is that economic actors, especially firms, have 
extremely weak levels of capability (Lee, 2013). In order to catch up, learning and capabilities 
building by domestic firms have also to be complemented by the presence of a working 
innovation system composed of a variety of different factors that affect the innovation and 
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Figure 9 Three patterns of technological catch-up  
(Source: Lee, 2013) 
production of domestic firms (suppliers, users and consumers, universities, public research 
laboratories, government, and financial organizations), by specific institutional settings 
(education system, norms, regulation, standards, and so on) and by links and interactions 
among the actors that compose the system, such as national systems (Nelson, 1993; Lundvall, 
2010), and sectorial systems (Malerba, 2002). Thus, in an evolutionary framework, the 
“capability failures” and “system failures” may be more important in blocking economic 
development and catch-up  (Lee, 2013). In this case, it essentially addresses the importance of 
raising the level of capabilities. Thus, the difference in industrial performance across countries 
comes basically from the differences in capabilities and system development to produce and 
sell internationally competitive products. The critical issue is thus how to build up 
technological capabilities and develop innovation systems – including a broad institutional 
setting that support firms in catching up. The national innovation system thus has been 
identified as the essential enabling factors of catch-up which move away from commodity-
based competition during the transition from upper middle income toward high income (Lee 
and Malerba, 2018) (Fig. 10). 
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Figure 10 From trade specialization to technology specialization  
(Source: Lee, 2013) 
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Figure 11 The comparison of the national innovation system in developed countries; middle-income countries 
and catch-up countries 
(Source: Lee, 2018) 
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 More specifically, several dimensions for the measurement of the national innovation system 
in the context of the economic catch-up have been further identified (Fig. 11):  
• Localization of knowledge (vs. reliance on foreign sources); 
• Concentration of knowledge creation (by assignees); 
• Technological specialization (short vs. long cycle technologies); 
• Originality of technologies (by citing and combining widely); 
• Technological diversification (wide vs. deep in patent portfolio). 
The comparison of the national innovation system in developed countries, the middle-income 
countries and catch-up countries indeed demonstrate interesting evidence. More specifically, 
for national innovation system in developed countries, all five dimensions are important. For 
national innovation system in middle-income countries, it is characterized by the long cycle 
technology and high originality, but very low localization diversification. For national 
innovation system in catching-up economies, it is characterized by short-cycle technology with 
high localization, high diversification but low originality (Fig. 11). This difference of national 
innovation system in different groups of countries has been considered as the basis for 
investigation of this research. 
2.3 The Difficulty of Acquiring Design Capability as The Crisis for Catch-up 
However, the limitation of the stream of literature in the previous section is that though the 
importance of acquiring design capability for successfully technological catch-up has been 
identified, there is no further investigation of this topic. This section will further investigate 
the nature of this crisis. As professor Keun Lee argued: 
“The difficulty of learning how to design the products or of acquiring the design 
capability beyond the production technology is one of the crises that have to unfold for 
the catch-up.” (2013) 
 
At firm level, the standardized theory for the technological catch-up of latecomer firms is the 
path from OEM to ODM to OBM (Lee and Malerba, 2018). OEM is a specific form of 
subcontracting under which a complete, finished product is created according to the exact buyer 
firms. Some OEM firms evolve into ODM firms, which do most of the detailed product design, 
and the customer firms of ODM companies continue to execute the marketing functions. The 
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OBM firms conduct manufacturing, design of new products, R&D for materials, processing of 
prodcuts, and sales and distribution for their own brands (Fig. 12). 
 
Figure 12 Patterns of catching up and stages of technological development 
 (Source: Lee, 2013) 
 
It is particularly worth mentioning that among the four stages of technological catch-up, very 
few firms reach the third stage of learning how to design. Transition into the third stage requires 
learning and acquisition of design capabilities or R&D capabilities in general. This transition 
is often perceived as a high entry barrier or crisis stage because latecomer firms experience 
serious difficulty in learning how to design and produce higher-value-added products (Lee, 
2013). This situation has also been referred to as the OEM trap which implies that during the 
early stages, the forerunning firms provided product or process designs for latecomer firms. 
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However, as the technological capabilities of the latecomer firms grow, buying or obtaining a 
license for the designs held by the forerunning firms becomes increasingly difficult or 
expensive.  
 
The catching up firm’s task is thus to source its high-tech inputs from overseas and create 
scarcities in other inputs, such as product design when a “new” mature product is still in 
demand. The successful story of Xiaomi is an example of this task. Xiaomi’s ultimate 
commitment to efficiency to cap their hardware business net profit margin at 5% enables the 
competitiveness of this catching-up firm to enter new market segments quickly, and partly to 
be first-to-market through the best designs of the product (Amsden and Chu, 2003).  
 
Other examples include firms in both Korea and Taiwan, China. Specifically, the Taiwanese 
firms followed the steps of OEM, ODM, and OBM (Lee, 2005; 2013). Chinese Taipei’s path 
from OEM to OBM through ODM involved a great deal of interaction with foreign firms in 
FDI. For the Taiwanese, the crisis unfolded as foreign vendors switched to other lower-wage 
economies such as Malaysia for their OEM orders when the wage rate increased in Taiwan, 
China. Taiwanese firms realized that they needed to have the design capability to create their 
own and more lasting competitive advantage, which would enable them to continue to hold 
OEM orders from MNCs (Lee, 2005; 2013). In the case of South Korea, the lack of design 
capaiblity caused early export drives by Korean car producers in the US markets with their 
own brand to experience serious difficulties after their initial success in the 1980s. The 
dilemma is that merely relying on OEM or licensing is not a long-term solution either.  Thus, 
the nature of the crisis of the difficulty of acquiring design capability is that products do exist 
for the latecomers to imitate, but no design of these products is available from the incumbent 
producers, who are reluctant to transfer the design technology. Therefore, unless the latecomer 
companies eventually produce and sell their own designs and brands, they will remain in the 
low-value-added segments (Lee, 2013).  
 
Rasiah (2010) notes the limitations exhibited by Malaysia’s rapid export expansion of low-
value-added goods. Thus, only a few developing countries made the successful transition from 
OEM to the next stages of ODM or OBM and the majority of them therefore continued to 
remain in the OEM form, which implies a small amount of value-added in developing countries 
(Lee, 2013, see more: p.155 -p.159). 
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However, the crisis of the difficulty of acquiring design capability could sometimes be a 
window of opportunity for the leapfrogging type of catch-up, such as stage-skipping or path-
creating as mentioned in the previous section, for example if latecomer firms overcome the 
crisis by different means or if they take new opportunities associated with the rise of a new 
techno-economic paradigm or radical technical change (Lee, 2005; 2013).  
 
To summarize, the nature of the crisis of the difficulty of acquiring design capability at firm 
level is that products do exist for latecomers to imitate, but no design of these products are 
available from the incumbent producers, which are reluctant to transfer the design technology. 
To address this crisis, latecomer companies need to eventually produce and sell their own 
designs and brands. The nature of the technological catch-up crisis is thus based on the analysis 
of the failure of acquisition of design capability (firm level) as well as the failure of the 
corresponding system (industry level and country level) which could facilitate the acquisition 
of design capability (Lee and Malerba, 2018). 
 
2.4 The Theory of National Design System 
  
The rise of the intangible economy (Haskel and Westlake, 2017) is an economic trend that has 
not been paid enough attention by innovation policymakers (Gates, 2018).  Haskel and 
Westlake has outlined four inherent traits (the “Four S’s) which makes the intangible 
investment behaves differently: 
 
• Sunkenness - intangible assets sunk cost; 
• Spillovers - intangible assets tend to create spillovers that can be taken advantage of by 
rival companies; 
• Scalability - intangible assets are more scalable than a physical asset; 
• Synergies - intangible assets are more likely to have valuable synergies with other 
intangible assets. For example, iPod combines Apple’s MP3 protocol, miniaturized 
hard disk design, design skills, and licensing agreements with record labels. 
 
Design in this case has been identified as one of the critical forms of intangible capital (Haskel 
and Westlake, 2017). This section is going to review the existing literatures on measuring the 
value of design. 
 59 
2.4.1 Conceptual Clarity of Design 
 
Reflection on the semantics of the term “design” (Verganti, 2006, 2008) suggests that its 
etymology goes back to the Latin ‘designate’ and refers to ‘making something, distinguishing 
it by a sign, giving it significance, designating its relation to other things, owners, users or 
goods” (p.157).  The prominent design concept based on the review of the most common design 
terms in the English language literature during the past centuries is design process  (Fernando 
Galindo-Rueda and Millot, 2015) (Fig. 13). The conceptual mapping of the difference on 
“Arts”, “Science”, “Design” and “R&D” has been presented in Fig. 14. 
 
 
 Figure 13 The most frequent design terms in the English language literature 
 (Source: Fernando Galindo-Rueda and Millot, 2015) 
 
Surprisingly, given its significance, there is no conclusive evidence for unpacking the black 
box of the design process because of its iterative, nonlinear nature of the dynamic, chaotic and 
fuzzy model (Lawson, 2006). Indeed, there is only a small share of papers in Research Policy 
that are directly concerned with design and its role in innovation (Clark, 1985; Walsh, 1996; 
Cappetta, Cillo and Ponti, 2006; D’Ippolito, Miozzo and Consoli, 2014; Moultrie and Livesey, 
2014a; R. Filitz, Henkel and Tether, 2015; Roper et al., 2016). 
Nobel Prize Laureate Professor Herbert Simon (1996)  argues that design is a scientific human 
problem-solving process: 
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“Everyone designs who devises courses of action aimed at changing existing situations 
into preferred ones.” 
 
 
Figure 14 The conceptual mapping for ‘Arts’, ‘Science’, ‘Design’ and R&D  
(Source: Tether, 2016) 
Thus, design approaches are considered to operate in a distinct fashion, involving convergent 
and divergent thinking, and iterative and visual approaches. These can include for instance 
participatory techniques and enable rapid prototyping and development. In other words, the 
design process is a set of activities that begin with abstraction and end with useful novelty in 
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the form of intangible assets (OECD, 2013). Specifically, the design process for the 
commercialization of the science and technology research has been summarized (Gruber et al., 
2015; Kolarz et al., 2015). The whole process starts based on the available functional 
technology with the challenges of commercialization, and ends up with outcome (Fig. 15): 
• Discover - Understanding the scope of invention and functional technology; 
• Define - Assessing possible applications, end with application agreed; 
• Application agreed with the process of refining, prototype, and test; 
• Develop - Understanding user needs; 
• Deliver - Responding to user needs, end with a user-friendly prototype; 
• Engagement – Connecting the dots and building relationships between different 
citizens, stakeholders and partners; 
• Leadership – Creating the conditions that allow innovation, including culture change, 
skills and mindset. 
 
Figure 15 The ‘Double Diamond’ model of design process 
 (Source: Design Council, 2019) 
 
Further rules during the design process has been articulated:  
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• Be people-centered; 
• Communication (Visually & Inclusively); 
• Collaborate and Co-create; 
• Iterate, iterate and iterate. 
 
While production requires factors such as labor and capital, a factor of design further requires: 
 
• Knowledge of various kinds, including scientific principles, understanding the latest 
realizations in different domains (Luo, Olechowski and Magee, 2014); 
 
• The ability to use the knowledge to derive novelty (Luo, Olechowski and Magee, 
2014). 
 
Thus, design in this case is understood as a “knowledge agent” that is “capable of flexibly 
adapting to specific contextual factors and contributing to the development of product and 
business innovation in any given situation” (Bertola and Teixeira, 2003). It thus increases value 
for technological innovation and accelerates commercialization of technological innovation 
(Moody, 1980; Ulrich and Pearson, 1998; Ulrich, 2011; Fernando Galindo-Rueda and 
Valentine Millot, 2015; Gulari and Fremantle, 2015; Kolarz et al., 2015). It is identified as one 
of the most powerful forms of intangible capital for improving the productivity of technology 
transfer and catalyzing innovation, for smoothing the journey from research insights to 
practical, marketable applications (Kolarz et al., 2015). 
 
Furthermore, Tether (2005) has clarified design as a bridging function by proposing the 
coupling model (Fig. 16). It is composed of idea generation, concept development and 
prototypes. Thus, there are various perspectives for the understanding of design investment 
within a company: either design is prominent or partially hidden. Specifically, Tether (2016) 
argues that design has mattered as a competitive weapon for a long time, and yet it has been on 
the fringes of innovation measurement and, as a result, is not well understood. For example, 
evidence suggest that intensity of design in firms and centrality of design in firms are associated 
with introducing innovations but only centrality of design in firms is more important for 
innovation sales performance. Using design, then moving from styling to integrated may be 
very important upgrades. A lack of valid measures of design may indicate that design is 
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continually undervalued within the innovation studies. The challenges in measurement of 
design are: 
 
• Design is often hidden - Design activity subsumed into R&D and marketing (Tether, 
2005; 2016); 
 
• Beyond the quantity of design input, the quality and arrangement of the design input is 
important –spending on design is fragmented which results in less impact than if it is 
concentrated (Roper et al., 2016); 
 
• Contingencies and complementarities are involved, as is usual in innovation studies, 
which determine when design is likely to be most effective. Indeed, for example, Filitz, 
Henkel and Tether (2015) indicated that the quantity of the design-related intellectual 
property is an ineffective measurement of design activity in the European Union. 
However, this argument might obsolete in the investigation of the value of design for 
developing countries in the context of technological catch-up and climb up the global 
value chains. 
 
 
Figure 16 The ‘Couple Model’ of innovation design as a bridging function 
(Source: Tether, 2005) 
The dynamics that underpin the diffusion of individual design choices over others or the 
relative success of design over other competing solutions were firstly explained by Clark and 
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Fujimoto (1990). They proposed the concept of “product integrity”, which refers to the 
consistency of a product’s function, performance, and customers’ expectations. David Teece’s 
ground breaking studies further emphasized the importance of complementary assets, business 
model and business ecosystem for innovators capturing value from dominant design in weak 
appropriability conditions (Teece, 1986; 2003).  Thus, investing in design can also lead 
innovation through its effects on complementary investment in other innovation inputs. For 
example, Kotler and Alexander Rath (1984) considered design as a powerful but neglected 
strategic tool for marketing. Stevens (2009) further clarify design as the strategic resource 
within a firm’s value chain. Indeed, design capability strengthens organizations and enhances 
the capability of the national innovation system to absorb and use knowledge along with other 
assets and capabilities (Technopolis, 2015). In this case, it cannot conceive design as the sole 
initiating factor, but rather as adding value to the process of innovation and to its outcome. Fig. 
17 presents the asymmetric conditional probabilities for different innovation activities – the 
intramural R&D; Extramural R&D; Capex and Software; External knowledge, training, design 
and marketing – from the survey (Swann, 2010). 
 
Figure 17 The conditional probabilities of innovation activities  
(Source: Swann, 2010) 
Understanding design-intensive innovation: a literature review (Design Council, 2018a) 
provides the most updated review of literature on design innovation and its related 
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measurement. The emphasis on the measurement of design does not necessarily indicate that 
design has the most significant effect on innovation. Instead, as Bruce Tether (2009) indicated: 
“Firms that invest in combinations of R&D, marketing and design are more likely to 
innovate, particularly at a high level [...] firms that spend on combinations of R&D, 
design and other innovation related activities tend to spend more on each activity than 
firms that spend on only one or two innovation related activities .... design is an 
important complementary asset for innovation, particularly for high level innovation.”  
2.4.2 The Measurement of the National Design System 
 
One of the main perspectives in this research is that product form designs should build upon 
one another as an evolutionary process and are interconnected into a broader system at national 
and international level. Thus, product form design is important for a high level of economic 
performance and a system approach should be adopted, as argued by Christopher Freeman 
(1983; 1986): 
 
“The research, design and development (R, D & D) are important for the efficient 
conduct of technical change and for a high level of economic performance […] A 
system approach to design should adopted which recognized its integrative role in the 
management of innovation. A national strategy was created, and a national policy was 
adopted toward R, D & D strategies, including investment and training.”  
 
Most recently, the Technopolis group explored innovation by design through inquiry into how 
design enables science and technology research to achieve greater impact (Kolarz et al., 2015). 
It argues that: 
 
“[…] national innovation systems need to be complemented by a ‘design system’, 
aimed at strengthening linkages throughout the innovation system and establishing a 
culture of design as an overarching framework condition […].” (Kolarz et al., 2015) 
 
Specifically, within innovation studies, a search of the term ‘National Design System’ in 
Research Policy in June 2018 has returned no result. A further search of ‘National Design 
System’ in Google Scholar in November 2018 returned 51 results (Moultrie and Livesey, 2009; 
Raulik, Cawood and Larsen, 2008; Raulik-murphy and Cawood, 2009; Arquilla, Bianchini and 
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Maffei, 2010; Raulik-Murphy, Cawood and Lewis, 2010; Sun, 2010; Raulik-Murphy, 2010; 
Hobday, Boddington and Grantham, 2012; Whicher, 2017).  
 
Moultrie and Livesey's study (2009) collected data on the leading indicators of national design 
system, which allows comparability across a large sample of countries quantitatively (Fig. 18). 
This method has been further employed by national department for promoting the design 
industry such as the diagnostic review of design in Brazil by Brazil Ministry of the 
Development Industry and Foreign Trade (2014) (Table. 3). 
 
Figure 18 The conceptual framework for capturing the national design system 
(Source: Moultrie and Livesey, 2009) 
 
Absolute and Relative Data South Korea Japan Brazil Colombia 
Public investment in design     
US dollar million’s 68.800 NA NA 0.257 
AS % OF GDP (x0.001) 0.06004 NA NA 0.00069 
Design graduates     
Total number 36.397 28.000 13.600 5.096 
Per million pop. 766 219 69 109 
WIPO design registrations     
Total number 27.235 31.503 4.333 772 
Per million pop. 735 247 22 17 
WIPO trademark registrations     
Total number 69.359 104.440 55.230 26.182 
Per million pop. 1,436 817 281 562 
Number of design firms     
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Table 3 The comparisons of the national design system in selected countries 
(Author) 
 
Indeed, drawing analogies from the concept of the National Systems of Innovation (Freeman, 
1987; Nelson, 1993; Lundvall et al., 2002), the framework of the National Design System has 
been proposed by Moultrie and Livesey (2009). Specifically, data on key indicators of national 
design capabilities have been collected and compared  (Moultrie and Livesry, 2009). Thus, the 
national design scoreboard has been created which considers design at national level as a 
system comprising enabling conditions, inputs, outputs, and outcomes. A series of indicators 
have been identified that collectively allow a picture of the national design system:  
 
• Design subjects - Architecture, product/industrial design, clothing/fashion design, 
digital/multimedia design and graphical/communication design;  
 
• Inputs - Numbers of students graduating from design subjects;  
 
• Outputs - Number of trademarks registered per annum through WIPO;  
Number of designs registered per annum through WIPO;  
 
• Outcomes - Number of design firms in the design services sector; turnover of the design 
services sector;  
 
• Enabling conditions - Total national investment in design promotion and support as 
funded through a national support agency.  
 
Total number 2,500 2.349 686 NA 
Per million pop. 52 18 3 NA 
Turnover of the design sector     
Total turnover US$ Bn 6.78 1.26 NA NA 
as% of GDP (x0.001%) 6.590 0.280 NA NA 
Employment in design sector     
Total number 8.384 11.113 4.200 NA 
Per million pop. 175 87 21 NA 
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Their methodology of identify prominent indicators and collecting data for capturing the 
national design system demonstrated significant relevance for this study. However, as Moultrie 
and Livesey (2009) stated in their initial framework of the national design system: 
 
“This report highlights the difficulties in providing a comprehensive international 
comparison, as reliable and comparable data is sparse […] This lack of reliable, 
consistent and up-to-date data is problematic in creating an ongoing international 
design scoreboard […] to encourage discussion and agreement on using a consistent set 
of measures, to enable more effective measurement and comparison in the future.” 
 
Thus, the indicators identified in their study do not provide a complete picture. Their study 
provides limited value for policy makers, especially those from latecomer countries. Indicators 
which are not included in their study such as ‘total export of designed goods’ might provide an 
indication of the national activity in producing and exporting goods with high design content 
(such as automobiles, furniture, consumer electronics, and clothing etc.) which are highly 
qualified options for expanding the initial National Design System framework (Moultrie and 
Livesey, 2009). Other indicators include: 
 
• Total number of design firms;  
• Total turnover of the design services sector;  
• Total employment in the design services sector;  
• Total number of designers employed in industry;  
• Total exports from the design service sector etc.  
 
All these indicators identified are relevant in expanding the initial National Design System 
framework, however, the problem is always that comparable data across countries is sparse. In 
this case, measurement is prerequisite in order to provide evidence; evidence is helpful in 
informing policy; sensible policies result in sustainable development. For innovation policy 
makers who wish to compare the national design capability globally in today’s increasingly 
eco-centric and consumption-driven global economy, there is an urgent need for a new model 
for the measurement of national design system based on consistent classification as well as 
comparable measures. 
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There has been progress in measuring design and its role in innovation at national level in 
recent years. Firstly, since 2013, the UNESCO Institute for Statistics (UIS) launched the first 
and only global innovation database for cross-nationally comparable indicators on innovation, 
which involves countries at all income levels (Fig. 19).  
 
 
Figure 19 The UNESCO global dataset of the innovation  
(Source: UNESCO, 2019) 
It is based on the newest version of OECD Oslo Manual (2018) which added an annex to 
interpret the measurement of innovation for use in developing countries . Specifically, the data 
was collected based on four different types of innovations classified by OECD Oslo Manual:  
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• Product innovation;  
• Process innovation;  
• Marketing innovation; 
• Organizational innovation.  
 
Design is considered as a form of marketing innovation in the Oslo Manual and the UNESCO 
global innovation database. The evidence from the most recent UNESCO survey (UNESCO, 
2017) indicates that: 
 
• The most frequently implemented innovations are marketing methods; 
• Limited financial resources within firms is the main factor hindering innovation; 
• There are relatively few connections between manufacturing firms and higher 
education institutions despite the contribution these institutions make to knowledge 
creation and dissemination; 
• The acquisition of machinery and software is a frequently performed innovation 
activity. 
 
Further evidence has been presented in Fig. 20. Marketing innovation and product innovation 
were most frequently implemented by manufacturing firms in high-income countries, while 
process and organizational innovations prevailed amongst firms in low- and middle-income 
countries. 
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Figure 20 Innovators in high-income countries (as a percentage of manufacturing firms) and middle-low income 
countries  
(Source: UNESCO Institute for Statistics, 2017) 
 
In 2014, the European Commission issued the ‘Euro design: Measuring design value’ guideline 
(European Commission, 2014) as the initial edition of the first Barcelona Manual on collecting 
and interpreting design activities’ statistics in the European Union. The manual has proposed 
the distinctive characteristics of design as a factor of production: 
 
o To design is [to focus on] the integration of functional, emotional and social 
utilities; 
 
o To design is [to focus on] the integration of the satisfaction of 
user’s/costumer’s/consumer’s functional, emotional and social needs and wants. 
 
According to this guideline, design can be viewed as both a process and an outcome: 
 
o Design as a process: Activities to integrate functional, emotional and social 
utilities; 
 
o Design as an outcome: Goods, services, marketing or organizational methods 
with integrated functional, emotional and social utilities. 
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In 2015, for the first time, the OECD design survey questionnaire has been proposed (Kang, 
2015) based on several areas of focus: 
 
o Design-related activities;  
o Industrial design registration;  
o Use of intellectual property rights (IPRs);  
o Government design policy;  
o Design-related training; 
o Economic outcomes. 
 
In 2015, Fernando Galindo-Rueda and Valentine Millot (2015) has summarized the 
measurement of design from existing literature in an OECD report: 
 
• Measures of design as an industry-based on ISIC Revision 4 and NACE Rev. 2 codes; 
 
• Measures of design as workforce skills and tasks (Haskel, Pesole and Galindo-Rueda, 
2010; Squicciarini and Mouel, 2012; Design Council, 2017); 
 
• Measures of design as intellectual property (IP) rights (WIPO, 2011); 
 
• Measures based on direct enquiries on design efforts – i.e. ONS – NESTA survey8; 
ONS Developing experimental estimates of investment in intangible assets in the UK9; 
the EU Inno-barometer; The Italian ISTAT-ISFOL pilot study etc. (Corrado, Hulten 
and Sichel, 2005; 2009; Awano et al., 2010; Moultrie and Livesey, 2014; Goodridge, 
Haskel and Wallis, 2016);  
 
• Measures of design as an element of innovation and innovation activities (Tether, 2005). 
 
8 The United Kingdom Office for National Statistics survey of investment in intangible assets with financial 
supports from NESTA. 
9 Update on development work to measure intangible assets (knowledge assets) beyond those in the national 
accounts, and updated estimates of investment to 2016. Further information please check: 
https://www.ons.gov.uk/economy/economicoutputandproductivity/productivitymeasures/articles/experimentales
timatesofinvestmentinintangibleassetsintheuk2015/2016 . 
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Such a diverse inquiry for the measurement of design is based on several factors:  
• Attempts to assess the amount of design in the economic context are affected by 
various sources of bias, such as difficulties in data consolidation (e.g. one design 
can be protected simultaneously by a combination of shape, line and color etc.);  
 
• Weaknesses in international comparability because of the inconsistency of design 
classification as well as conceptual clarification from different countries etc. 
(Moultrie and Livesey, 2009; Moultrie and Livesey, 2014).  
TheMeasuring design and its role in innovationguideline published by OECD is of great 
value in this study. The guideline clarified design as the indicator of innovation. Fernando 
Galindo-Rueda and Valentine Millot (2015)’s review on the challenges of measuring design 
innovation activities and the scarcity of appropriate measures of design development activities 
argued: 
 
“Design rights actually have very specific legal features and implications, protecting 
the form or appearance of physical products, not the function. […] Available indicators 
of design rights indicate a very rapid increase in design registrations over the last 30 
years in China, South Korea and the United States […] Design protection is not 
currently harmonized across jurisdictions, and the level of protection can vary 
significantly across national jurisdictions. The TRIPS agreement, although providing 
some recommendations on the requirements of design protection, e.g. regarding the 
novelty and originality, do not provide any definition of industrial design or what kind 
of object is eligible to design protection.” 
 
Further discussion on design-related intellectual property measurement will be found in 
Chapter Five. 
 
Secondly, the qualitative perspective of national design system has been investigated within 
existing literature. For example, Raulik-Murphy (2010) presents the national design system 
from the qualitative mapping perspective with the identification of the various actors within 
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the framework. For example, in Finland, the actors within the national design system includes 
the government/public sector and the private & non-profit sector (Fig. 21): 
 
 
 
Figure 21 The qualitative mapping of the national design system in Finland  
(Source: Raulik-Murphy, 2010) 
 
• Funding source; 
• Design education; 
• Research & Development  
• Design Support; 
• Design Policy; 
• Design Promotion; 
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• Professional Associations. 
 
The Department for Business (2010) in the United Kingdom has identified several aspects of 
the economic rationale for national design policy: the market failure rationale; systems failure 
rationale and the ‘footloose multinationals’ rationale. Furthermore, five policy initiatives to 
promote design have been discussed: 
 
• Strengthen the design profession; 
• Creating national assets; 
• Public expenditure on Design, stronger IP and tax credits; 
• Design for complex systems and standards for design; 
• Education about design.  
 
Choi (2009) comparatively investigated the national design policy, especially on the support 
of small and medium sized enterprises through a longitude study of the time period between 
the 1940s to 2000s in developed economies, namely United Kingdom and South Korea.  
 
Torres Do Patrocinio (2013) qualitatively examines the design policies in developed economies, 
namely the Europe Union, and draws inspiration to the future implementation of the design 
policy in Brazil. 
 
Thirdly, there is further evidence to demonstrate the value of design at company’s level. For 
example, Moultrie and Livesey (2014) created the conceptual mapping of the design 
investment in firms based on different scenarios (Fig. 22), namely: 
 
• Design investment as percentage of turnover > R&D investment as percentage of 
turnover; 
• Design investment as percentage of turnover = R&D investment as percentage of 
turnover; 
• Design investment as percentage of turnover < R&D investment as percentage of 
turnover. 
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Figure 22 Design as percentage of turnover vs. R&D as percentage of turnover 
 (Source: Moultrie and Livesey, 2014) 
 
Jindal et al. (2016) further investigated the relationship between product design and market 
share based on the three product value dimensions: function, form and ergonomics. The 
“design for delight” phenomenon has been identified. Specifically, by investing in the product 
form design capabilities, for example, the older-generation vehicles with superior form designs 
do much better in terms of market share than corresponding older vehicles with higher levels 
of either function or ergonomics. However, there is still limited appropriate measurable 
indicators of product design development activities and their performance10. 
 
Hernandez et al. (2017) has indicated that despite the recognition of the value of design and its 
importance for innovation, companies typically found it very difficult to measure the return of 
 
10 Typically, consumer surveys give us a great amount of information about what is a good design from a 
consumer’s point of view. However, the data only indicates consumer response and say nothing about the 
product’s development process. 
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investments made in design. This was partly due to the conceptual and practical problem of 
separating design from other activities contributing to innovation. 
 
In 2017, industrial design registration was integrated in the STI Micro-data Lab in OECD 
science, technology and industry scoreboard 2017 to allow for the analysis of design activities 
(OECD, 2017a): 
“Among ICT corporations, top R&D investors such as Samsung or Sony rely on patents 
and designs to almost the same extent, while others such as Fujitsu and Toshiba rely 
more on technological developments than design, and yet others, e.g. Microsoft and 
Apple place a greater emphasis on design than patents.” 
The McKinsey Design Index (McKinsey, 2018a) indicates that companies performing well in 
design reflects 10% in revenue generation compared with 3-6% in industry benchmarks. Also, 
companies performing well in design reflects 21% in total returns to shareholders compared 
with 12-16% in industry benchmark.  Other factors identified by McKinsey include: 
 
• Analytical leadership - Measure and drive design performance with the same rigor as 
revenues and costs; 
• Cross-functional talent - Make user-centric design everyone’s responsibility, not a 
siloed function; 
• Continuous iteration - Design-risk development by continually listening, testing, and 
iterating with end-users; 
• User experience - Break down internal walls between physical, digital, and service 
design; 
• Artificial intelligence and big data – the combination of the artificial intelligence as 
well as big data with design. 
Finally, there is also an alternative way for the understanding of design value from the 
sustainability perspective. For example, in response to the climate crisis, there is an increasing 
emphasis on the Environmental Profits and Lost (EP&L) account in biodiversity and ecosystem 
services which have been recognized by business as critical intangible assets (Cranston et al., 
2016).  
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Chapter Three: Theoretical Underpinnings 
On the Evolution of The National Design 
System From The Catch-up Perspective 
 
3.1 The Modern Evolutionary Economics 
 
This section is going to briefly introduce modern evolutionary economics11 which has been 
considered as theoretical context in this study. 
 
In short, both evolutionary economics and evolutionary biology highlight that one needs to 
understand what exists at present as the result of the working of long-running path-dependent 
dynamic processes. In other words, the present is part of history (Nelson et al., 2018). To trace 
the origin of the modern evolutionary economics, over a century ago, Veblen (1899) asked: 
 “Why is economics not an evolutionary science?” 
Alfred Marshall (2013) proposed that:  
 “The Mecca of the economists lies in economic biology […].” 
Schumpeter (1992) argued that: 
“In dealing with capitalism we are dealing with an evolutionary process.”  
Thus, the evolutionary approach to economics has been heavily influenced by the work of 
Joseph Schumpeter, followed by the revival of the book from Richard Nelson and Sidney 
Winter An Evolutionary Theory of Economic Change (Nelson and Winter, 1982).   
Specifically, this study promotes evolutionary economics as the contextual theory that provides 
the best basis for understanding how modern capitalist economies work (Nelson et al., 2018). 
 
11 Researcher attended the 17th International Schumpeterian Society Conference held in Seoul, South Korea, 2018. 
The theme of the conference is “Innovation, Catch-up and Sustainable Development”. During the conference, 
there was a launch section for the new book by Richard Nelson The Modern Evolutionary Economics. 
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People asking the questions below may find the answers through exploring the theory of 
evolutionary economics: 
• How did the economic progress we have achieved come about?  
• What can be done to enable those societies that to date have not shared in economic 
progress to do better? 
• And what kind of progress can we expect in the future, and how can we influence the 
paths taken? 
Most recently, further inquiry regarding modern evolutionary economics has been articulated 
(Nelson et al., 2018). To be more specific, modern evolutionary economics sees the nature of 
economic dynamics - i.e. search, problem solving, and innovation - as an evolutionary process. 
This process of evolution is based on the selection processes going on: the expansion of actors 
doing relatively well and the decline and possible disappearance of those doing poorly (Nelson 
et al., 2018). The principle mechanism through which a new and better practice takes over a 
large share of the action is adoption by increasing numbers of economic actors, i.e. the diffusion 
of innovation (Rogers, 2003), design (Dell’era and Verganti, 2011), and fashion 
(Pesendorfer.W, 1995) etc. Evolutionary economics thus highlights continuing change, much 
of that connecting with processes of long-term economic progress, and at the same time 
requires many economic actors to cope with new conditions: in this case, the configuration of 
economic activity as the current result of an evolutionary process whose workings over time 
have generated a variety of different behaviors which vary in effectiveness. The “system” 
perspective which captures the different economic actors during the economic progress is thus 
of great importance for understanding economic development in the evolutionary economics 
lens.  
Furthermore, evolutionary economics considers the economy as always in motion, with change 
being driven largely by continuing innovation. Innovation in this sense is an activity involving 
a vision of something that has not existed before and beliefs about its potential value (Nelson 
et al., 2018).  Also, it should be emphasized that the pace, character of change and the rate of 
innovation differs in economic activities and economic sectors (Fink and Reeves, 2019). In 
many parts of the economy, such as the short cycle industry mentioned in Chapter Two (Lee, 
2013), innovation is rapid and continuing, and the context for economic action is almost always 
shifting and providing new opportunities and challenges, while in some activities and sectors 
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the rate of innovation is more limited (Nelson et al., 2018). The difference between the 
innovative character of change and the rate across different economic sectors is fundamental 
for this research, with a list of industries identified as design-intensive industries. 
3.2 Product Space 
The previous section described the theory of evolutionary economics qualitatively. This section 
is going to describe the theory of evolutionary economics quantitatively based on the economic 
analysis framework of the product space (Hausmann, Hwang and Rodrik, 2007; Hidalgo et al., 
2007) (Fig. 23),  specifically the framework of product space first proposed in 2007 in Science 
- ‘The product space conditions the development of nations’ (Hausmann, Hwang and Rodrik, 
2007; Hidalgo et al., 2007). 
 
Figure 23 Localization of the productive structure for different regions of the world. The products for which the 
region has an RCA > 1 are denoted by black squares 
(Source: Hidalgo et al., 2007) 
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The article analyzed international trade based on the Standard Industry Trade Classification 
(SITC) 12 data of 775 product classes over 128 countries over 60 years  (Hausmann, Hwang 
and Rodrik, 2007; Hidalgo et al., 2007), the most comprehensive analyses of the global trade 
data in the literature.  
 
Product space formulates a two-dimensional analysis tool based on the comparative scale of 
exports in different product sectors and enables a comparison of economic structural 
transformation between nations. It essentially allows for categorizing the relationship between 
export sectors, as well as evaluating the export profile of a country at a given time or over a 
time period (Hausmann, Hwang and Rodrik, 2007; Hidalgo et al., 2007). For example, South 
Korea is an illustrative example of East Asian countries which pursue export-led growth by 
targeting strategic industries which facilitated gradual diversification and upgrading into 
design and technology intensive products that required similar skills and inputs (Hausmann, 
Hwang and Rodrik, 2007; Hidalgo et al., 2007). The top five export products in South Korea 
in the 1960s were mainly primary commodities, and between the 1970s and 2000s this changed 
to manufacturing products such as clothing accessories, the fabric of silks, light manufacturing 
goods, footwear, electronic microcircuits and passenger cars etc. (Fig. 24). However, the top 
five export products and industries between 1963 and 2009 in Brazil were dominated by 
primary commodities such as coffee, cotton, wood, soybean, sugar and petro oils etc, without 
structural transformation to higher value industries (Fig. 25).  
To summarize, based on analysis of international trade data, the product space framework 
provides a two-dimensional analysis tool for policy makers for understanding economic 
development from an evolutionary perspective. The evolutionary process of economic 
development is thus from primary commodity goods to high value design and technological 
goods.  
   
 
 
12 This was done at the four-digit level (e.g. Rev1.0014: Poultry live). 
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Figure 24 The product space in South Korea  
(Source: Jankowskai, 2012) 
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Figure 25 The product space in Brazil  
(Source: Jankowskai, 2012) 
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3.3 The Theory of Industry Evolution 
3.3.1 The Industry Life Cycle 
For Schumpeter the driving force in industry behavior was innovation, and innovation was a 
far more important vehicle of competition than simply pricing low: 
“[…] In the capitalist reality as distinguished from its textbook picture it is not that kind 
of competition which counts but the competition from the new commodity, the new 
technology, the new source of supply, the new type of organization […].” (Schumpeter, 
1992) 
Most recently, during the Academy of Management 78th Annual Meeting in Chicago, the 
United States, a special showcase symposium on “The Industry Evolution Revisited: New 
Paths and Future Visions” (AOM, 2018) (Researcher was participant of the symposium) 
(Appendix Three) celebrated the 40 years’ anniversary of the publication of Abernathy and 
Utterback’s article on industry lifecycle or the technology lifecycle (Utterback, 1975; Anderson 
and Tushman, 1990; Klepper, 1997). As presented in Fig. 26, the technology lifecycle consists 
of several stages: 
• The technology discontinuity;  
• Era of ferment;  
• The emergence of dominant design; 
• The era of incremental change. 
 
Figure 26 The technology lifecycle framework  
(Source: Anderson and Tushman, 1990) 
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According to Utterback, the aim of the industry life cycle theory is: 
“To capture the dynamic processes that take place both within an industry and within 
its member firms over time period.” (Utterback, 1994) 
 
Figure 27 The industrial lifecycle  
(Source: Nelson et al., 2018) 
Fig. 27 presents variations in industry lifecycle scenarios.  
The following section will further explore the development of the industry lifecycle theory in 
recent years with a specific emphasis on the social-cultural dimension of industry evolution, 
which is critical for this research.  
3.3.2 The Co-evolution of The Technology and Category 
 
The stream of research focusing on the socio-cognitive dynamics of the industry lifecycle 
theory has emphasized the so-called “category”, and elaborated on the co-evolution of 
categories and technologies across the lifecycle (Grodal, Gotsopoulos and Suarez, 2015).  
Specifically, categories have been defined as:  
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“Socially constructed partitions that divide the social space into groupings of objects 
perceived to be similar.” (Grodal, Gotsopoulos and Suarez, 2015) 
Categories create boundaries and develop rules that determine which items can be considered 
to belong to a particular category and which ones cannot. The evolution of both technological 
designs and categories follows a similar pattern, characterized by an early period of divergence 
followed by a period of convergence (Fig. 28).  
 
Figure 28 The co-evolution of technologies and categories during industry emergence 
(Source:Grodal, Gotsopoulos and Suarez, 2015) 
Categorical evolution is a contested process of category creation and selection, which, in turn, 
is influenced by the technologies that the categories are trying to group together (Grodal, 
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Gotsopoulos and Suarez, 2015). For example, the early stages of the smartphone industry were 
characterized by a plethora of competing labels and categories. Early category labels such as 
“camera phone” and “PDA phone” incarnated very different understandings of the emerging 
industry: camera phones evoked entertainment and capturing memories through pictures, 
whereas PDA phones evoked work and responsibilities. As competing categories deepened, 
stakeholders gradually became able to assess their relative merits. Over time, the “smartphone” 
category outcompeted other categories, since stakeholders began to perceive it as the best term 
to describe the new design’s multiple functions. This happened through semantic connections 
between “smartphone” and categories such as “memories,” “friend,” “connectivity,” “texting,” 
and “apps” that turned out to be important dimensions of how the emerging product design in 
the industry was used. Even companies such as Apple and BlackBerry that had initially resisted 
the use of the “smartphone” category label eventually had to accept its dominance.  
 
During the early stage of an industry life cycle, the number of categories will increase before 
the number of firms increases. The emergence of the dominant category occurs as the number 
of categories begins to decrease. This point in time marks the opening of the window of 
opportunity for entry, whereas the emergence of the dominant design marks the closing of the 
window of opportunity (Suarez, Grodal and Gotsopoulos, 2013). 
 
3.3.3 The Co-evolution of The Product’s Form and Function  
 
The previous section presented the stream of research focusing on the socio-cognitive 
dynamics of the industry lifecycle theory in recent years, which emphasize the importance of 
so-called “Category”. This section will further demonstrate categorical aspiration as the 
identified core driver of aesthetic innovation over various technological lifecycles. Specifically, 
there are two perspectives for understanding the co-evolution of product form and product 
function. 
 
Firstly, investigation of the shifts of aesthetic manifestation in the Hearing Aid industry from 
1945 to 2015 clarify the stream of product form evolution research within industry evolution 
literature (Krabbe and Grodal, 2018). Categorical aspirations – aiming for the product to take 
on the meaning of other product categories – has been identified as the core driver of aesthetic 
innovation over different technological lifecycles (Suarez, Grodal and Gotsopoulos, 2013; 
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Grodal, Gotsopoulos and Suarez, 2015). Technological discontinuities are thus necessary for 
aesthetic shifts to occur but not sufficient in themselves, 
 
It is interesting to notice that prior to Krabbe and Grodal (2018), no study had investigated the 
evolution of aesthetics across multiple technology lifecycles in a way that compared and 
explained how aesthetic manifestations (embedded in the product form) evolve through several 
technological lifecycle periods (Verganti, 2008; Eisenman, 2013). Existing studies addressing 
the aesthetic evolution of products tend to neglect the co-evolution of technological change in 
the process (Ravasi and Lojacono, 2005; Cappetta, Cillo and Ponti, 2006; Verganti, 2006; 2008; 
2011; Dell’Era and Verganti, 2011). For example, Cappetta, Cillo and Ponti (2006) showed 
how fashion stylistic innovation evolution in product form displays dynamics that are partly 
similar to technological innovation, for example, the alternating of different styles of masculine, 
minimal and kitsch over a time period. 
 
For the first time, Krabbe and Grodal (2018) has clarified the mechanism underlying the co-
evolution of aesthetics across multiple technology lifecycles. As illustrated in Fig. 29 ( Krabbe 
and Grodal, 2018), over the course of the technology lifecycle producers become dissatisfied 
with their products’ aesthetic manifestation and they begin to draw analogies with other 
product categories. When a technological discontinuity jolts the existing dominant aesthetic, it 
frees up producers to experiment with accumulated latent categorical aspirations. After a period 
of aesthetic experimentation, the industry settles into a new dominant aesthetic, which 
undergoes minor aesthetic elaborations – minor aesthetic changes within an already established 
dominant aesthetic manifestation. This happens during the era of ferment. Categorical 
aspirations in this case are an important driver of aesthetic change and show how latent 
categorical aspirations can accumulate prior to a technological discontinuity. This could reflect 
on the Galaxy note series. Samsung introduced a new category of smartphone – the phablet – 
which has been widely copied by competitors. The creation of this category was initiated by 
designers. The shifting of perceptions in people’s beliefs about smartphones underwent a 
fundamental change and allowed Samsung to create a new category of product and grasp the 
window of opportunity. 
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Figure 29 Process model for aesthetic shifts and stability 
 (Source: Krabbe and Grodal, 2018) 
 
Technological discontinuities are necessary, but not sufficient in themselves, for aesthetic 
shifts to occur. If no new categorical aspirations have accumulated prior to the technological 
discontinuity the technological discontinuity will not generate an aesthetic shift but reinforce  
the existing dominant aesthetic. In this case, aesthetic innovations render technological 
products recognizable through aesthetic familiarity with other product categories. Producers 
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thus use aesthetic innovation to establish congruency with a specific product category and to 
associate products with specific socio-cultural meanings. This has been further articulated by 
Verganti (2006; 2008; 2011). For example, in order to associate their products with authenticity 
and quality, Swiss watchmakers13 maintained an aesthetic similarity between their modern 
watches and those created in the 19th century (Raffaelli, 2018). In this case, the design of social 
meaning for a product is of great importance for its success (Verganti, 2014) (Fig. 30). 
 
 
 
Figure 30 The dynamics of innovation in the watch industry  
(Source: Verganti, 2014) 
 
Secondly, for the first time from a style perspective, the unprecedented and rich dataset of 
styles from more than 350,000 new product forms granted design patent protection in the 
United States since 1977 has consolidated the significant role of product form for product 
innovation. Chan, Mihm and Sosa (2018)’s study indicates that, irrespective of the functional 
domain’s influence, the extent of style turbulence is increasing over time. In other words, 
unlike the century-old maxim “form follows function”, the research rigorously demonstrates 
the turbulence of product functions associated with a given style and how style turbulence 
increases over time (Chan, Mihm and Sosa, 2018).  
 
 
13 Watches were thought of as jewelry, purchased in the jewelry store and passed down the family to sons and 
daughters. A technology change took place when electronic circuits made it possible to forgo the complex, hand-
made mechanical assembly of watches. The first attempts to reproduce watches as jewelry, but using electronics, 
did not succeed. Then Japanese manufactures redefined the watch as an instrument for telling time: relatively 
inexpensive but very accurate and with numerous subsidiary functions. This moved the center for the industry 
from Switzerland to Japan. Swatch, however, brought watchmaking back to Switzerland by redefining the watch 
as a fashion accessory. Today, luxury Swiss watchmakers are bringing back the expensive hand-made watch, but 
defining it as a status symbol. 
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In this case, style is defined as: 
 
“A category of product designs that are similar in form.” 
 
Turbulence indicates unexpected changes (Miller, Ogilvie and Glick, 2006).  
 
Style turbulence is defined as: 
 
“The year-to-year unpredictability of changes in a style’s prevalence or “size” of a style 
(i.e., in the number of design patents granted within that style).” 
 
Specifically, there is a U-shaped relationship between function turbulence and form turbulence 
(Fig. 31). High level of unpredictable changes in form are associated either with highly 
turbulent product functionality or with an utter lack of function turbulence.  
 
 
Figure 31 Marginal effects of function turbulence on style turbulence  
(Source: Chan, Mihm and Sosa, 2018) 
 
Fig. 32 presents the evolution of the number of design patents granted annually for the three 
most popular telephone styles. Thus, product evolution might be determined not only by 
functionality but also by product form (Alexander, 1964; Muir Wood A. P., Moultrie, J. and 
Eckert C. M., 2010; Ulrich, 2011). The U-shaped relationship Chan, Mihm and Sosa (2018) 
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identified between function turbulence and form turbulence certainly speaks to the literature 
on the industry life cycle mentioned in the previous section (Utterback, 1975). Specifically, the 
S-curve view of the industry life cycle postulates that dynamism might decline during the later 
phases of a product’s (or industry’s) life. With the emphasis on product form, products can 
avoid becoming less dynamic by shifting their source of dynamism from function to form, and 
thus extend their life cycles. Indeed, there is corroborating evidence that style associated with 
relatively stable technologies tends to see decreasing function turbulence (reflecting 
technology maturing) and increasing style turbulence (reflecting shifts of dynamism to styles). 
The computer industry during recent decades is a vivid example of this (Maeda, 2015).  
 
 
Figure 32 The evolution of the number of design patents granted annually for the three most popular telephone 
styles 
(Source: Chan, Mihm and Sosa, 2018) 
 
Gaia Rubera's (2015) investigation has further consolidated this argument. His investigation 
proposed a defined theory which focuses on the relationship between product form design and 
the evolution of product sales.  In other words, the effects of design innovation (i.e. the degree 
of novelty in a product’s appearance) on sales evolution over time has been rigorously 
investigated. Research results demonstrate that successful design innovation diminishes initial 
sales status but increases sales growth rates; design and technological innovativeness have a 
negative interaction effect on initial sales status, but a positive effect on sales growth rates; 
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brand strength and brand advertising expenditures worsen the negative effect of design 
innovativeness on initial sales status but boost its positive effect on sales growth rate over a 
time period.  
 
Thus,  product managers and policy makers need to depart from the traditional view that 
product function is the main driver of product evolution and also to consider product form as 
an important source of both uncertainty and opportunity when developing new products (Chan, 
Mihm and Sosa, 2018). More than half of the product categories in Chan, Mihm and Sosa's 
(2018) dataset exhibited increasing style turbulence, and none of the categories exhibited a 
significantly decreasing trend. Also, to the extent that the resources, competencies, processes 
as well as institution employed in product design activities differ from those employed in 
technological design activities, turbulence in product form can introduce a significant challenge 
to managing this capabilities. Adaptation to increasingly turbulent styles requires more flexible 
design processes, allowing for more rapid iterations of form. Firms may ultimately need to 
elevate the presence of design in the organizational structure so as to reflect these new, design-
driven realties. The implication is that managing the uncertainty and risk associated with 
product form is more important now than ever before. 
 
3.3.4 The Product Life Cycle 
This section is going to expand the literature on the product life cycle, based on the argument 
in the previous section that with an emphasis on product form, products can avoid becoming 
less dynamic by shifting their source of dynamism from function to form, and thus extend their 
life cycles. The product life cycle theory is based on the fact that the treatment of the life cycle 
of an industry is seen to be associated with the life cycle of a product or a class of them. 
Specifically, the pattern of product turnover can be typically described by the marketing 
product life cycle, which is the central concept of product development and marketing with 
four identified stages of market development, growth, maturity and decline (Levitt, 1965).  
Golder and Tellis (2004) have proposed four stages and three turning points for the product life 
cycle: 
 
• Introduction: the period from a new product’s commercialization until take-off; 
• Growth: the period from a new product’s take off until its slowdown in sales; 
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• Maturity: the period from a product’s slowdown until sales begin a steady decline; 
• Decline: The period of steadily decreasing sales until a product,s demise. 
 
There are three turning points: 
 
• Commercialization: the point at which a new product category is first sold to consumers; 
 
• Take-off: the point of transition from the introduction to the growth stage of the M-
PLC. It is the first dramatic and sustained increase in product category sales; 
 
• Slowdown: the point of transition from the growth stage to the maturity stage of the M-
PLC. The slowdown signals the beginning of a period of level, slowly increasing, or 
temporarily decreasing product category sales. 
Generally, new industries come into existence as a result of the emergence of primitive versions 
of a new kind of product for which strong demand might be anticipated if it is perfected, or 
more broadly by a new technology that promises to have a range of possibly valuable uses. 
Leisure-enhancing products have higher growth rates than time-saving products. Products with 
large sales increases in the growth phase will also have large sales declines in the maturity 
phase, and vice versa (Fig. 33).  
 
Figure 33 The (marketing) product life cycle (M-PLC)  
(Source: Eger and Ehlhardt, 2018) 
 95 
More specifically, Golder and Tellis (2004)  found out that the slowdown will occur at a market 
penetration of 34% on average. In this case, as discussed in the previous section, emphasis on 
product form instead of production function by management decision makers is helpful during 
the later phases of a product’s (or industry’s) life. In other words, with the emphasis on product 
form, products can avoid becoming less dynamic by shifting their source of dynamism from 
function to form, and thus extend their life cycles. 
However, there are two limitations for the product life cycle theory:  
 
1. The product life cycle theory treats new product development as an independent process 
without considering it as a continuous evolutionary process. In this case, each product 
lifecycle is considered as independent of each other. Thus, the theory of product 
evolution presented in this study will address this limitation (Eger and Ehlhardt, 2018); 
 
2. The product life cycle theory implicitly assumes that advanced countries always lead 
an industry, not considering that the leadership position could move to developing 
countries. Thus, the catch-up cycle theory which emphasizes changes in industrial 
leadership from incumbent firms to latecomer firms will be presented in this study (Lee 
and Malerba, 2017). 
 
The following sections will present alternative systematic theories to address these issues. 
 
3.4 The Theory of Product Evolution  
 
Historically, the disciplines of product design and economics find it very difficult to 
communicate with each other (Heskett, 2009; 2017). Indeed, there is no proper theoretical 
linkage specifically focusing on the disciplines of economics and the design of product form. 
Most recently, the bookOn the Origin of Products: The Evolution of Product Innovation and 
Designis the groundbreaking work which bridges this missing linkage  (Eger and Ehlhardt, 
2018). The aim of the product evolution theory is to extend the descriptive and predictive power 
of the evolutionary paradigm in economics and technological innovation in general (Nelson 
and Winter, 1982; Mokyr, 1996; Geels, 2002; Chan, Mihm and Sosa, 2018; Krabbe and Grodal, 
2018) to the emergence of new (types) of products and product design in particular (Muir Wood 
A. P., Moultrie, J. and Eckert C. M., 2010; Eger and Ehlhardt, 2018). 
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The question of the origin of new types of products or product form is explored based on the 
observation that products do not appear as a generatio spontanea14, but build on previsouly 
developed versions and/or accumulated learning. The theory of product evolution draws 
inspirations from Charles Darwin’s bookOn the Origin of Species(1859) which explain 
how species evolve by adaptation and selection (Fig. 34). The genetic information found in the 
genomes of current living organisms is the result of a long process of accumulation of 
biological paths by which organisms evolved into different species. Likewise, Dawkins 
discussed the evolution of ideas and introduced the term “meme”, by analogy with “gene”. A 
meme is postulated as a contagious information pattern that replicates by parasitically infecting 
human minds and altering their behavior, causing them to propagate the pattern. All this has 
been considered as the inspiration for the theory of the product evolution (Eger and Ehlhardt, 
2018).  
 
Figure 34 On the origin of the species 
 (Source: Darwin, 1859) 
 
Hybs and Gero state that the process a designer goes through when developing a product is 
nothing more than: 
 
Selection, refinement, modification and combination of existing designs or objects 
considering the current performance requirements and constraints … It assumes an 
intrinsic evolutionary process in design, where any novelty, even a so-called innovative 
or creative design, is a result of recursive steps of generation and evaluation, and where 
each new solution is based on pre-existing solutions […] There are always precedents 
 
14 Aristotle used this term to explain that new generations spontaneously arose as he observed eels and flies 
coming from cadavers. 
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according to Basalla for these apparent radical novelties. The general public only 
believes otherwise because the crucial antecedents have been lost or hidden.” (Hybs 
and Gero, 1992, p.274) 
 
The theory of product evolution thus certainly links with a number of economic phenomena, 
such as partial path dependence and technological lock-in, which can be explained when 
product development is an evolutionary process. For example, path dependence is a concept 
used to explain how a certain state, for example, the design of a product, is explained by the 
preceding course of events. A broad and generic interpretation of path dependence is that 
history matters. It is used to argue that a historical course of events can explain the outcome of 
a particular development. The course of the events leads to a certain outcome, which is not a 
predefined equilibrium. In other words, a different course of events leads to a different outcome. 
In this way, a design that becomes dominant is not necessarily superior to other possible 
designs. Instead, small events in the course of history can make certain designs more viable in 
a market, which leads to self-reinforcing mechanisms that provide it with a continuing 
dominance, or lock-in. The evolutionary race continues along the “lock-in” path until a next 
dominant design is set. 
 
Figure 35 The product evolution diagram as the interface between evolutionary economics and evolutionary 
product development  
 (Author) 
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Based on the theory of product evolution, the evolutionary product development method is a 
design approach based on the observation that products typically go through a series of phases 
after their initial market introduction. Further detailed methods for the evolutionary product 
development have been described in Eger and Ehlhardt (2018). Also, the product evolution 
diagram (PED) has been chosen as the analytical framework over the theory of product 
evolution, the evolutionary product development method and the theory of evolutionary 
economics (Nelson and Winter, 1982; Nelson et al., 2018). The linkage is based on the common 
selection principle of acceptance by the market (Eger and Ehlhardt, 2018) (Fig. 35). 
Specifically, the product evolution diagram (PED) builts on insights from different schools of 
thought and aims to integrate them into an analytical framwork as appreciative theory (Nelson 
and Winter, 1982; Geels, 2002; Nelson et al., 2018). In this way, the product evolution diagram 
demonstrates the evolutionary patterns that are now commonly used to describe innovation 
processes (Nelson and Winter, 1982), as well as evolutionary relationships in human culture, 
and those products are now nearly universally accepted. Examples of the tree of products and 
the product evolution diagram is presented in Fig. 36 and Fig. 37. 
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Figure 36 The tree of products 
 (Source: Eger and Ehlhardt, 2018) 
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Figure 37 The product evolution diagram and product phase 
 (Source: Eger and Ehlhardt, 2018) 
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3.5 The Catch-up Cycle and the Evolution of the Sectorial System  
The theory of the catch-up cycle and the evolution of the sectorial system is based on the 
phenomenon of successive changes in industrial leadership from incumbent firms to latecomer 
firms (Lee and Malerba, 2017). During the past decades, the leadership of several sectors such 
as mobile phones, cameras etc. has moved to Asian countries. In this case, the theory of the 
catch-up cycle is based on latecomer firms and countries which emerge as international leaders, 
when previous incumbents lose their position (Lee and Malerba, 2017). 
There are studies that provide comprehensive explanations of the catch-up phenomenon, such 
as the national innovation system in selected groups of countries and firm capabilities from 
OEM to ODM to OBM as presented in Chapter Two: 
“The conceptual framework involved in examining successive catch-ups must go 
beyond these explanations because leadership frequently changes from one country to 
another and the features and determinants of catch up differs across sectors” […] 
“Latecomer firms recognize a window that has opened and take advantage of such 
opportunity, but these firms are supported by other system factors in their drive to grasp 
such opportunity.” (Lee and Malerba, 2017) 
Specifically, as illustrated in Fig. 38, the theoretical framework of the catch-up cycle features 
the global market share on the vertical axis and time on the horizontal one. In this case, one of 
the main differences between the product life cycle theory and the catch-up life cycle theory is 
that the product life cycle theory assumes that the leadership of an industry always remains in 
advanced countries, whereas the idea of catch-up cycles implies that not only the production 
sites but also the leadership position could move to developing countries (Lee and Malerba, 
2017).  
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Figure 38 The catch up cycle and the evolution of the sectorial system  
(Source: Lee and Malerba, 2017)  
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The concept of the windows of opportunity (Dosi, 1988; Perez and Soete, 1988) is another key 
concept emphasized in this research. It initially referred to the role of new techno-economic 
paradigms in generating leapfrogging by latecomers who take advantage of a new paradigm 
and overtake the existing incumbents. This notion was then expanded by a special issue of 
Research Policy (Lee and Malerba, 2017).  Specifically, there are three types of windows: 
• The technological window: relating to changes in knowledge and technology - i.e. the 
advancement of the producers in consumer electronics in the digital era (Nelson, 2018);  
• The demand window: refers to a new type of demand, i.e. the major demand of the 
middle class life style consumption goods in China and India (Kharas, 2017). This may 
enable new firms from a latecomer country to enter the market (Lee and Malerba, 2017). 
More specifically, the changes in demand reflecting on the situation where incumbents 
encounter difficulty during economic downturns and latecomers enjoy costs of entry 
that are lower than those in normal period (Mathews, 2005); 
• The institution/public policy window: relating to changes in institutions and public 
policy – i.e. public intervention in the industry or through drastic changes in 
institutional conditions (Aghion and Bircan, 2017). 
In the case of the most sectors, leadership change is likely to occur as a result of the following 
conditions:  
o An ineffective response by incumbents;  
o An effective response by latecomers (e.g. rapid adoption of new technologies or better 
learning ability of the firms in a particular country).  
The evolution of the corresponding system for design-intensive sectors may open several 
“windows” that prompt different “responses” from latecomers and incumbents, thereby 
resulting in changes in industrial leadership. Diverse combinations of windows of opportunity 
as well as responses from incumbents and latecomers determine the pattern of successive catch-
up with emergence into a sectorial system. Thus, catch-up cycles may significantly differ 
across sectors or industries in terms of the characteristics, frequency, and actors 
(firms/countries) involved because of the possible differences in the characteristics of a 
sectorial system and its evolution (K. Lee and Malerba, 2017). The evolution of the sectorial 
system constitutes the evolution of the national system in latecomer countries and the 
performance of the national system in return have impact on the success of the catch-up.  
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For this research, with the emphasis on the intrinsic characteristics of the design – intensive 
sectors, the determining combination of a successful catch-up is based on:  
o The opening of a window (technological, demand, or institutional/policy);  
o The readiness of firms to acquire the corresponding capability;  
o Other components of the sectorial system and national systems of both incumbent and 
latecomer countries ( Lee and Malerba, 2017). 
3.6 Summary 
 
To summarize, the design of product form is an evolutionary process. Product managers and 
policy makers need to depart from the traditional view that product function is the main driver 
of product innovation evolution and also to consider product form as an important source of 
both uncertainty and opportunity when developing new products. Specifically, there is a “U” 
relationship for the style with product function, with turbulence of product functions associated 
with a given style and the style turbulence increases over time. Category aspiration has been 
identified as the core driver for the shift of the aesthetic manifestation. With the emphasis on 
product form, products can avoid becoming less dynamic by shifting their source of dynamism 
from function to form, and thus extend their product life cycles during the stage of decline. In 
the context of catch up for latecomers, unlike the product life cycle theory which assumes the 
leadership of an industry always remains in advanced economies, the catch-up life cycle theory 
presented in this section implies that not only production sites but also the leadership position 
could move to latecomer countries. Thus, these new design-driven realties demonstrate that 
managing the uncertainty and risk associated with product form is more important now than 
ever before. The resources, competencies, and processes as well as institutions employed in 
designing product form differ from those employed in technological activities. Turbulence in 
product form can introduce significant challenges to managing and measuring the capabilities 
and the corresponding system at national and international level.  
 
This also present challenges and opportunities to business managers and innovation policy 
makers in latecomer countries. To develop a new comparable measurement system at national 
and international level of the economic value of product form is the emerging demand and a 
significant gap among national innovation policy makers and other stakeholders from 
latecomer countries, especially China. Awareness of, and cooperation over, assessments of 
product form design for technological catch-up as well as economic structure transformation 
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builds towards a sustainable and intangible economy. The manipulation of the dynamics as 
well as the evolution of the national design system can make important contributions to the 
achievement of national development objectives relating to economic diversification, 
innovation stimulation, trade facilitation, employment generation and the shift to a 
consumption-driven economy, in parallel with the United Nations Sustainable Development 
Goals. 
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Chapter Four: Research Approach and 
Design  
 
4.1 Introduction 
 
This chapter will provide a summary of the research methods employed to practically 
investigate the research question proposed by researcher and analyzed through the literature 
review. This chapter starts by defining the term methodology and refining the scope of the 
study, then introduces the philosophical foundation on which the study is going to be conducted. 
Next, the appropriation of a relevant research methodology is discussed, thus leading into a 
description of the research strategy. Next, the research design is described. After that, the 
selected research approach is evaluated from a theoretical perspective in terms of validity, 
reliability and generalizability. Finally, the chapter is summarized. 
 
4.1.1 Definition of Methodology 
 
As defined by Collis and Hussy (2014)methodology refers to the “overall approach to the 
research process, from the theoretical underpinning to the collection and analysis of the data.” 
 
4.2 Scope of study 
 
This study aims to answer the research questions: 
 
1. “What are the consistently measurable elements that might constitute the national 
design system in the catch-up context?”  
 
2. “Based on consistently measurable data, how have national design systems evolved 
over time in selected countries?” 
 
3. “What are the implications of the evolution of the national design system for innovation 
policy makers?”  
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The main aims are to arrive at the new model for the measurement of the national design system 
– the national design system 2.0. It could reveal the evolution patterns of the national design 
system over time period in selected countries. Based on accurate information and evidence 
provided from the framework, innovation policy suggestions will be proposed. 
 
4.3 Philosophical Foundation 
 
Within evolutionary economics, there is specific emphasis on the co-evolution of product form 
and product function (Suarez, Grodal and Gotsopoulos, 2013; Grodal, Gotsopoulos and Suarez, 
2015; Chan, Mihm and Sosa, 2018; Eger and Ehlhardt, 2018; Krabbe and Grodal, 2018) as 
well as the theory of the catch-up cycle and the evolution of the sectorial system (Nelson and 
Winter, 1982; Lee, 2012; Lee and Malerba, 2017; 2018; Nelson et al., 2018). The focus of this 
research is to propose a consistent measurable framework for capturing the evolutionary pattern 
of the national design system 2.0 among different sampling groups of countries. 
 
For research there must be congruence between what is studied and how it is studied, and this 
contributes to the understanding of researchers of their relationship with the nature of reality 
(Van de Ven, 2007). The way a researcher makes assumptions about reality determines which 
of the two research philosophies or paradigms (positivist and social constructivist) the research 
methodology is going to be positioned in, and there are both advantages and limitations to each 
of the paradigms. 
 
There are bi-polar spectrums for research philosophy in which are the positivist and social 
constructivist paradigms (Easterby-Smith, Thorpe and Jackson, 2013; Miller and Moultrie, 
2013). In order to foster a better understanding of the two paradigms, the contrasting 
implications of positivism and social constructivism are illustrated as follows (Table. 4):
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 Positivism Social Constructivism 
The Observer Must be independent In part of what is being observed 
Human Interests Should be irrelevant Are the main drivers of science 
Explanations Must demonstrate causality Aim to increase general 
understanding of the situation 
Research progresses through Hypotheses and deductions Gathering rich data from which 
ideas are induced 
Concepts Need to be operationalized so they 
can be measured 
Should include stakeholder 
perspectives 
Units of analysis Should be reduced to simplest 
terms 
May include the complexity of 
‘whole’ situations  
Generalization through Statistical probability Theoretical abstraction 
Sampling requires Large numbers selected randomly Small numbers of cases chosen for 
specific reasons 
 
Table 4 Contrasting implications of positivism and social constructivism 
(Source: Easterby-Smith, Thorpe and Jackson, 2013) 
 
To be more specific, research philosophies are characterized by two aspects: ontology, which 
is defined as how individuals make assumptions about the nature of reality (Gill, Johnson and 
Clark, 2010; Perry, Riege and Brown, 1999; Carson et al., 2001; Saunders, Lewis and Thornhill, 
2009; Easterby-Smith, Thorpe and Jackson, 2013; Collis and Hussey, 2014) and epistemology, 
which is defined as the philosophical assumptions about the best methods to inquire into the 
nature of the phenomenon under investigation (Perry, Riege and Brown, 1999; Carson et al., 
2001; Easterby-Smith, Thorpe and Jackson, 2013). Here, social constructivism research takes 
an ontological view of the paradigm that reality is argued to be socially constructed and 
therefore is mainly subjective (Creswell, 2003; Easterby-Smith, Thorpe and Jackson, 2013). 
The positivism research takes an ontological view of the paradigm that reality is objectively 
constructed. 
 
For this research, a hybrid research philosophy has been chosen – a combination of positivism 
and social constructivism. Details of the hybrid approach to address the research question are 
attached in Table. 5 below.  
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The philosophical 
foundation 
The area of investigation The research question 
addressed 
Positivism  The consistently measurable elements of the national 
design system –identification of design-intensive 
industries in the European Economic Union in this case. 
“What are the consistently 
measurable elements that 
might constitute the 
national design system 2.0 
in the catch-up context?”  
 
Social constructivism  The consistently measurable elements of the national 
design system 2.0 – The matching of the NACE code 
description of design-intensive industries and the HS 
code description of design-intensive industries. 
Social constructivism  The exploration of the consistently measurable elements 
that might capture the national design system 2.0. 
Positivism The evolution of design-related intellectual property and 
the export value of design-intensive industries in 
selected sampling countries.  
“Based on consistently 
measurable data, how have 
national design systems 
2.0 evolved over time in 
selected countries?” 
 
Social constructivism The construction of ratios that capture the evolution of 
the national design system 2.0 in selected countries. 
Social constructivism  The validation of the ratios that capture the evolution of 
the national design system 2.0 in selected countries.  
Social constructivism  The proposal of an analytical framework for innovation 
policy makers who wish to facilitate design-driven 
growth, with a specific focus on the Chinese context. 
“What are the implications 
of the evolution of the 
national design system 2.0 
for innovation policy 
makers?” 
 
Table 5 Details of the hybrid approach to addressing the research question  
(Author) 
 
This research focuses on gathering data from both randomly selected large numbers and  
smaller specific populations in order to both deductively and inductively build theory and 
understanding of the research question (Robson, 2002; Van de Ven, 2007). This study 
employed the “appreciative theory”, which aims to capture the basics of what is actually going 
on, thus seeking to “increase the general understanding of the situation including the 
complexity of “whole” situations” where the methods are supported by leading scholars in 
industrial evolution and evolutionary economics. 
 
4.4 Research Methods 
 
After positioning the study philosophically as a hybrid approach – the combination of 
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positivism and social constructivism – with both deductive and inductive approaches in 
alignment with the research questions and objectives, an appropriate research method must 
now be selected. Depending on the research questions and objectives, the purpose of the study 
could be exploratory, descriptive and explanatory (Yin, 2009; Saunders, Lewis and Thornhill, 
2009). Exploratory studies are usually for relatively new topics that focus on the discovery of 
new concepts and theory (Saunders, Lewis and Thornhill, 2009). This research employed 
exploratory studies which try to build a new theory of the evolution of the national design 
system 2.0 in the context of the catch-up which could be fitted into evolutionary economics.  
 
Theory building requires evidence and thus empirical research is a way in which to generate 
knowledge from observations of real-world phenomena and this can be gathered using various 
research strategies (Yin, 2009; Blaikie, 2000; Saunders, Lewis and Thornhill, 2009). 
Experiment, survey, case study, action research, grounded theory, ethnography, archival 
research are the research strategies available for exploratory research (Saunders, Lewis and 
Thornhill, 2009). For the study on the evolution of the national design system 2.0 in this 
research, the semi-structured interview is employed to explore the elements of collecting raw 
data as well as validation testing of the national design system 2.0 framework (Gill, Johnson 
and Clark, 2010; Hackley, 2003; Thomas, 2004; Collis and Hussey, 2014). 
 
Like the product evolution diagram proposed by Eger and Ehlhardt (2018) which built on 
insights from different schools of thought and aimed to integrate them into an analytical 
framework as “appreciative theory”, the evidence and analysis presented in this research also 
builds on various schools of thought (Moultrie and Livesey, 2009; Lee, 2013; P.-R. Agénor 
and Canuto, 2015; Lee and Malerba, 2017; Chan, Mihm and Sosa, 2018; Eger and Ehlhardt, 
2018; Krabbe and Grodal, 2018; Li and Moultrie, 2018; Nelson et al., 2018) and aims to 
integrate them into a new measurement framework - the National Design System 2.0 - which 
captures the evolution of the national design system in selected countries. The initial collection 
of high-level data from inter-governmental organization global data, which could facilitate 
inter-country comparison based on consistent classification and measurement, is thus of great 
importance in this case. 
 
Also, Kvale and Brinkmann (2009) argue that “the qualitative research interview attempts to 
understand the world from the subjects’ points of view, to unfold the meaning of their 
experiences, to uncover the lived world prior to scientific explanations.” It is a structured and 
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purposeful conversation for which human interaction and knowledge production are the two 
characteristics. A semi-structured interview is “the interview with the purpose of obtaining 
description of the life world of the interviewee in order to interpret the meaning of the described 
phenomena”. It is considered as the social technique for the public construction of the self 
which can have explorative or hypothesis-testing purposes (Kvale and Brinkmann, 2009). In 
this case, explorative and validation purposes are the most relevant. 
 
This research also adopted the role of the practitioner-researcher (Saunders, Lewis and 
Thornhill, 2009). As a trained designer from China and an individual contractor at United 
Nations Conference on Trade and Development (UNCTAD) Creative Economy Program 
himself, researcher has practical experience and knowledge which could be hugely beneficial 
to knowledge creation to order to answer the research questions with a specific focus on the 
Chinese context.  
 
4.5 Research Design 
 
After the choice of research strategy and methodological approach, the next stage is to specify 
the research design. According to Yin (2009) research design provides “the logic that links the 
data to be collected (and the conclusions to be drawn) to the initial [research] … question.” 
The design of research is iterative in nature (Pettigrew and M., 1990) and could be considered 
as a “blueprint” composed of different steps. 
 
What is vital is to determine the quantity of interviews where, based on the purpose of the study, 
a point of saturation is achieved and further interviews yield little new knowledge ( Eisenhardt, 
1989Kvale and Brinkmann, 2009). The number relates to what will provide “confidence in 
[the researcher’s] analytic generalizations” (Miles and Huberman, 1994). Too few and there 
might be insufficient evidence so that theory and understanding is “thin”, while too many 
interviews may result in overloading the single researcher. In common research interview 
studies, the number of interviews tends to be around 15+/-10 in which the number chosen may 
be due to the combination of the time and resources available for the investigation and a law 
of diminishing returns (beyond a certain point, adding more respondents will yield less and less 
new knowledge) (Kvale and Brinkmann, 2015). For this study, the research chooses 20 
interviewees (10 for the explorative stage of the elements and 10 for the validation testing of 
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the new measurement model on the National Design System 2.0). 
 
4.6 Data Sources 
 
The next step for researcher is to understand what data needs to be collected and to address the 
research questions (Yin, 2009; Robson, 2002).  
 
This research seeks to understand the evolution pattern of the national design system over a 
time period in the selected four groups of economies. Thus, the initial collection of high-level 
data from the inter-governmental organization global dataset, which could facilitate the inter-
country comparison based on consistent classification and measurement, is thus of great 
importance. For the first time, one of the main consistently measurable elements of the national 
design system –design-intensive industries - has been identified based on publicly available 
data. The definition of the measurable elements in this case is data-driven and thus is derived 
objectively (albeit under some assumptions, such as that design-intensity should be defined as 
those that are above average).  Furthermore, the matching of the NACE code description of the 
design-intensive industries and the HS code description of the design-intensive industries has 
been presented in Table. 6. The explorative semi-structural interviews of the measurable 
elements that constitute the new national design system framework as well as the validity 
testing semi-structural interviews for the National Design System 2.0 framework will be 
conducted. Further information on the raw data source will be presented in the next Chapter.  
 
 
 113 
The 
Design-
intensive 
Industries 
European 
Union 
Intellectual 
Property 
Office 
United 
Nations 
International 
Trade Centre 
Description of the HS Code  
Coding 
System 
NACE Code 
Rev 2 
HS Code rev.1 
or 2 or 3 
HS Code description 
Electric 
domestic 
appliances 
Manufacture 
of electric 
domestic 
appliances 
Electric 
domestic 
appliances 
 
 27.51 8508 Vacuum cleaners, incl. dry cleaners and wet vacuum cleaners 
 ‘’ 8509 
 
Electromechanical domestic appliances, with self-contained 
electric motor; parts thereof (excluding vacuum cleaners, dry 
and wet vacuum cleaners) 
 ‘’ 8510 Electric shavers, hair clippers and hair-removing appliances, 
with self-contained electric motor; parts thereof 
 
 ‘’ 8513 Portable electric lamps designed to function by their own 
source of energy, e.g. dry batteries, accumulators and 
magnetos; parts thereof (excluding lighting equipment of 
heading 8512) 
 
 ‘’ 8517 Telephone sets, incl. telephones for cellular networks or for 
other wireless networks; other apparatus for the transmission 
or reception of voice, images or other data, incl. apparatus 
for communication in a wired or wireless network 
 
 ‘’ 8519 Sound recording or sound reproducing apparatus 
 
 ‘’ 8521 Video recording or reproducing apparatus, whether or not 
incorporating a video tuner (excluding video camera 
recorders) 
 
 ‘’ 8527 Reception apparatus for radio-broadcasting, whether or not 
combined, in the same housing, with sound recording or 
reproducing apparatus or a clock 
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 ‘’ 8528 Monitors and projectors, not incorporating television 
reception apparatus; reception apparatus for television, 
whether or not incorporating radio-broadcast receivers or 
sound or video recording or reproducing apparatus 
 
Apparel 
and 
Accessories 
etc. 
Manufacture 
of leather 
clothes/Whol
esale of 
clothing and 
footwear 
Apparel and 
Accessories 
etc. 
 
 14.11/46.42 4303 Articles of apparel, clothing accessories and other furskin 
articles (excluding gloves made of leather and furskin, 
footwear and headgear and parts thereof, and goods of 
chapter 95, e.g., toys, games and sports equipment) 
 
 ‘’ / ‘’ 58 Special woven fabrics; tufted textile fabrics; lace; tapestries; 
trimmings; embroidery 
 
 ‘’ / ‘’ 59 Impregnated, coated, covered or laminated textile fabrics; 
textile articles of a kind suitable for industrial use 
 ‘’ / ‘’ 60 Knitted or crocheted fabrics 
 ‘’ / ‘’ 61 Articles of apparel and clothing accessories, knitted or 
crocheted 
 ‘’ / ‘’ 62 Articles of apparel and clothing accessories, not knitted or 
crocheted 
 
 ‘’ / ‘’ 63 Other made-up textile articles; sets; worn clothing and worn 
textile articles; rags. 
 ‘’ / ‘’ 64 Footwear, gaiters and the like; parts of such articles. 
 ‘’ / ‘’ 66 Umbrellas, sun umbrellas, walking sticks, seat-sticks, whips, 
riding-crops and parts thereof. 
 ‘’ / ‘’ 67 Prepared feathers and down and articles made of feathers or 
of down; artificial flowers; articles of human hair. 
Furniture Wholesale of 
furniture, 
carpets and 
lighting 
equipment 
Furniture  
 46.47 57 Carpets and other textile floor coverings. 
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 ‘’ 94 Furniture; bedding, mattresses, mattress supports, cushions 
and similar stuffed furnishings; lamps and lighting fittings, 
not elsewhere specified or included; illuminated signs, 
illuminated nameplates and the like; prefabricated buildings. 
Perfumery 
and 
cosmetic 
etc. 
Manufacture 
of household 
and sanitary 
goods and of 
toilet 
requisites 
Perfumery and 
cosmetic etc. 
 
 17.22 33 Essential oils and resinoids; perfumery, cosmetic or toilet 
preparations. 
Leasing of 
intellectual 
property 
and similar 
products, 
except 
copyrighted 
works 
Leasing of 
intellectual 
property and 
similar 
products, 
except 
copyrighted 
works 
Leasing of 
intellectual 
property and 
similar 
products, 
except 
copyrighted 
works 
 
 77.40 Service 8.1  
Jewelry Wholesale of 
watches and 
jewelry 
Jewelry  
 46.48 7113 Articles of jewelry and parts thereof, of precious metal or of 
metal clad with precious metal (excluding articles > 100 
years old). 
 ‘’ 7114 Articles of goldsmiths' or silversmiths' wares and parts 
thereof, of precious metal or of metal clad with precious 
metal (excluding jewelry, clocks, watches and parts thereof, 
musical instruments, arms, perfume atomizers and their 
atomizing heads, original sculptures, collectors' pieces and 
antiques). 
 ‘’ 7117 Imitation jewelry. 
Clocks and 
Watches  
Wholesale of 
Watches and 
Jewelry 
Clocks and 
Watches 
 
 46.48 91 Clocks and watches and parts thereof. 
 ‘’ 7015 Clock or watch glasses and similar glasses, glasses for non-
corrective or corrective spectacles, curved, bent, hollowed or 
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the like, but not optically worked, hollow glass spheres and 
their segments, for the manufacture of such glasses 
(excluding flat glass for such purposes). 
Cutlery Manufacture 
of cutlery 
Cutlery  
 25.71 8208 Knives and cutting blades, of base metal, for machines or for 
mechanical appliances. 
 ‘’ 8211 Knives with cutting blades, serrated or not, incl. pruning 
knives, and blades therefor, of base metal (excluding straw 
knives, machetes, knives and cutting blades for machines or 
mechanical appliances, fish knives, butter knives, razors and 
razor blades and knives of heading 8214). 
 ‘’ 8214 Articles of cutlery, n.e.s., e.g. hair clippers, butchers' or 
kitchen cleavers, choppers and mincing knives and 
paperknives of base metal; manicure or pedicure sets and 
instruments, incl. nail files, of base metal. 
 ‘’ 8215 Spoons, forks, ladles, skimmers, cake-servers, fish-knives, 
butter-knives, sugar tongs and similar kitchen or tableware 
of base metal (excluding lobster cutters and poultry shears of 
heading 8201 and 8213). 
Ceramic 
household 
and 
ornamental 
articles  
Manufacture 
of ceramic 
household 
and 
ornamental 
articles 
Ceramic 
household and 
ornamental 
articles 
 
 23.41 6911 Tableware, kitchenware, other household articles and toilet 
articles, of porcelain or china (excluding baths, bidets, sinks 
and similar sanitary fixtures, statuettes and other ornamental 
articles, pots, jars, carboys and similar receptacles for the 
conveyance or packing of goods, and coffee grinders and 
spice mills with receptacles made of ceramics and working 
parts of metal). 
 ‘’ 6912 Tableware, kitchenware, other household articles and toilet 
articles, of ceramics other than porcelain or china (excluding 
baths, bidets, sinks and similar sanitary fixtures, statuettes 
and other ornamental articles, pots, jars, carboys and similar 
receptacles for the conveyance or packing of goods, and 
coffee grinders and spice mills with receptacles made of 
ceramics and working parts of metal). 
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 ‘’ 6913 Statuettes and other ornamental ceramic articles, n.e.s. 
 
 ‘’ 6914 Ceramic articles, n.e.s. 
 ‘’ 7013 Glassware of a kind used for table, kitchen, toilet, office, 
indoor decoration or similar purposes (excluding goods of 
heading 7018, glass preserving jars "sterilizing jars", mirrors, 
leaded lights and the like, lighting fittings and parts thereof, 
atomizers for perfume and the like, vacuum flasks and other 
vacuum vessels). 
Leather 
clothes and 
Suitcases 
Manufacture 
of leather 
clothes 
Leather 
clothes and 
Suitcases 
 
 14.11 4202 Trunks, suitcases, vanity cases, executive-cases, briefcases, 
school satchels, spectacle cases, binocular cases, camera 
cases, musical instrument cases, gun cases, holsters and 
similar containers; travelling-bags, insulated food or 
beverage bags, toilet bags, rucksacks, handbags, shopping-
bags, wallets, purses, map-cases, cigarette-cases, tobacco-
pouches, tool bags, sports bags, bottle-cases, jewelry boxes, 
powder-boxes, cutlery cases and similar containers, of 
leather or of composition leather, of sheeting of plastics, of 
textile materials, of vulcanized fiber or of paperboard, or 
wholly or mainly covered with such materials or with paper. 
 
 ‘’ 4203 Articles of apparel and clothing accessories, of leather or 
composition leather (excluding footwear and headgear and 
parts thereof, and goods of chapter 95, e.g. shin guards, 
fencing masks). 
Taps and 
valves 
Manufacture 
of other taps 
and valves 
Taps and 
valves 
 
 28.14 8481 Taps, cocks, valves and similar appliances for pipes, boiler 
shells, tanks, vats or the like, incl. pressure-reducing valves 
and thermostatically controlled valves; parts thereof. 
Power-
driven 
hand tools 
Manufacture 
of power-
driven hand 
tools 
Power-driven 
hand tools 
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 28.24 8205 Hand tools, incl. glaziers' diamonds, of base metal, n.e.s.; 
blowlamps and the like; vices, clamps and the like (other than 
accessories for and parts of, machine tools); anvils; portable 
forges; hand-operated or pedal-operated grinding wheels 
with frameworks. 
 ‘’ 8207 Tools, interchangeable, for hand tools, whether or not power-
operated, or for machine tools "e.g. for pressing, stamping, 
punching, tapping, threading, drilling, boring, broaching, 
milling, turning or screw driving", incl. dies for drawing or 
extruding metal, and rock-drilling or earth-boring tools. 
 ‘’ 8508 Vacuum cleaners, incl. dry cleaners and wet vacuum 
cleaners. 
Sports 
goods  
Manufacture 
of sports 
goods 
Sports goods  
 32.30 9506 Articles and equipment for general physical exercise, 
gymnastics, athletics, other sports, incl. table-tennis, or 
outdoor games, not specified or included in this chapter or 
elsewhere; swimming pools and paddling pools. 
 ‘’ 9507 Fishing rods, fish-hooks and other line fishing tackle n.e.s; 
fish landing nets, butterfly nets and similar nets; decoys and 
similar hunting or shooting requisites (excluding those of 
heading 9208 and 9705). 
Games and 
toys 
Manufacture 
of games and 
toys 
Games and 
toys 
 
 32.40 9501 Wheeled toys designed to be ridden by children, e.g. 
tricycles, scooters, pedal cars (excluding normal bicycles 
with ball bearings); dolls' carriages. 
 ‘’ 9502 Dolls representing only human beings. 
 ‘’ 9503 Tricycles, scooters, pedal cars and similar wheeled toys; 
dolls' carriages; dolls; other toys; reduced-size "scale" 
recreational models, working or not; puzzles of all kinds. 
 ‘’ 9504 Video game consoles and machines, articles for funfair, table 
or parlor games, incl. pintables, billiards, special tables for 
casino games and automatic bowling alley equipment. 
 ‘’ 9505 Festival, carnival or other entertainment articles, incl. 
conjuring tricks and novelty jokes, n.e.s. 
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 ‘’ 9508 Roundabouts, swings, shooting galleries and other 
fairground amusements; travelling circuses and travelling 
menageries; travelling theatres (excluding booths, incl. the 
goods on sale, goods for distribution as prizes, gaming 
machines accepting coins or tokens, and tractors and other 
transport vehicles, incl. normal trailers) 
 
Locks and 
hinges 
Manufacture 
of locks and 
hinges 
Locks and 
hinges 
 
 25.72 8301 Padlocks and locks "key, combination or electrically 
operated", of base metal; clasps and frames with clasps, 
incorporating locks, of base metal; keys for any of the 
foregoing articles, of base metal 
 ‘’ 8302 Base metal mountings, fittings and similar articles suitable 
for furniture, doors, staircases, windows, blinds, coachwork, 
saddlery, trunks, chests, caskets or the like; base metal hat-
racks, hat-pegs, brackets and similar fixtures; castors with 
mountings of base metal; automatic door closers of base 
metal 
House-hold 
and 
sanitary 
goods and 
of toilet 
requisites 
(e.g. Toilet 
paper) 
Manufacture 
of household 
and sanitary 
goods and of 
toilet 
requisites 
House-hold 
and sanitary 
goods and of 
toilet 
requisites (e.g. 
Toilet paper) 
 
 17.22 4803  Toilet or facial tissue stock, towel or napkin stock and 
similar paper for household or sanitary purposes, cellulose 
wadding and webs of cellulose fibers, whether or not creped, 
crinkled, embossed, perforated, surface-colored, surface-
decorated or printed, in rolls of a width 
 ‘’ 4818 Toilet paper and similar paper, cellulose wadding or webs of 
cellulose fibers, of a kind used for household or sanitary 
purposes, in rolls of a width <= 36 cm, or cut to size or shape; 
handkerchiefs, cleansing tissues, towels, tablecloths, 
serviettes, bedsheets and similar household, sanitary or 
hospital articles, articles of apparel and clothing accessories, 
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of paper pulp, paper, cellulose wadding or webs of cellulose 
fibers 
 ‘’ 7324 Sanitary ware, and parts thereof, of iron or steel (excluding 
cans, boxes and similar containers of heading 7310, small 
wall cabinets for medical supplies or toiletries and other 
furniture of chapter 94, and fittings) 
 ‘’ 9619 Sanitary towels (pads) and tampons, napkins and napkin 
liners for babies, and similar articles, of any material 
Electric 
lighting 
equipment 
Manufacture 
of electric 
lighting 
equipment 
Electric 
lighting 
equipment 
 
 27.40 8512 Electrical lighting or signaling equipment (excluding lamps 
of heading 8539), windscreen wipers, defrosters and 
demisters, of a kind used for cycles or motor vehicles; parts 
thereof 
 ‘’ 9405 Lamps and lighting fittings, incl. searchlights and spotlights, 
and parts thereof, n.e.s; illuminated signs, illuminated 
nameplates and the like having a permanently fixed light 
source, and parts thereof, n.e.s. 
Ceramic 
sanitary 
fixtures 
Manufacture 
of ceramic 
sanitary 
fixtures 
Ceramic 
sanitary 
fixtures 
 
 23.42 6910 Ceramic sinks, washbasins, washbasin pedestals, baths, 
bidets, water closet pans, flushing cisterns, urinals and 
similar sanitary fixtures (excluding soap dishes, sponge 
holders, tooth-brush holders, towel hooks and toilet paper 
holders) 
 
Table 6 The matching of the design-intensive industries description based on the NACE code and the HS code 
(Source: NACE, 2019; International Trade Center, 2014) 
 
The semi-structured interviews in this research were mostly conducted in the format of 
presentation with a group of policy makers and audience. Researcher encouraged the 
interviewees to talk freely about their understanding in terms of the feasibility of the elements 
for capturing raw data as well as the validation of the NDS 2.0 developed. The data was 
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collected in separate semi-structured, face-to-face conversations conducted in Geneva, 
Cambridge, London, Brussels, Shanghai, Beijing and Shenzhen etc. between September 2015 
and October 2019. Approaches were first made through researcher’s personal network and a 
snowballing technique was used thereafter (Robson, 2002). 
 
4.6.1. Validity, Reliability and Generalizability for Data on Industrial Design Rights and 
Design Patent 
 
In order to ensure that the understanding (or theory) generated through the research is robust, 
three elements must be attended to throughout the process: validity, reliability and 
generalizability.  
 
Validity refers in ordinary language to the truth, the correctness and the strength of a statement 
in which it could be understood from the philosophical question “what is truth?” that 
correspondence, coherence and pragmatic utility are three criteria of truth (Kvale and 
Brinkmann, 2014). 
 
Reliability refers to “pertaining to the consistency and trustworthiness of research findings” 
while generalizability refers to the aim of social science to produce laws of human behavior 
that could be generalized universally (Kvale and Brinkmann, 2014). 
 
The validation of industrial design rights or design patent data for design activities is the issue 
of concern here: for example, the dataset of European registered community designs (RCDs) 
which constituted over three quarters of a million industrial design rights that have been filed 
since registration began in April 2003. However, R. Filitz, Henkel and Tether (2015) states that 
to look only at the quantity of industrial design registration is essentially limited method of 
measuring design activities in European markets.  The economic review of industrial design in 
Europe by Europe Economics (2016) provides comprehensive reviews of the economic 
contribution of industrial design rights at EU level. It finds that 3.4 million firms in design-
intensive industries, employing 23 million people, add around 1.7 trillion euros of value to the 
EU economy. It notes that only a minority of designs are formally protected. Many firms prefer 
informal protection via social and moral pressures from local networks, short product lifetimes, 
rapid innovation cycles or the complexity of manufacture (Europe Economics, 2016). In other 
words, based on the analysis of the EU data, the intensity of industrial design rights and design 
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patent registration could not reflect the quality of the design innovation. Also, the interviews 
with Prof. Anthony Arundel at UNU indicated that industrial design rights is not a sufficient 
indicator of design activities.  Alcaide-Marzal and Tortajada-Esparza (2007) propose that 
registered designs, along with other indicators such as design awards, could improve the 
assessment of innovation in traditional sectors (such as footwear, textiles or furniture) where 
product aesthetics is a significant contributor to competitiveness. Along similar lines, Moultrie 
and Livesey (2008) criticizes the dominance of patents as a proxy for innovation, as this leads 
to overemphasis on technological innovation. They consider that examining both design 
registration and trademarks might counteract this and point to the virtues of these indicators – 
closeness to market, accessibility, and timeliness (Millot, 2009; WIPO, 2013b).. 
 
Specifically, the clarification of the validation of industrial design rights and design patent as 
the measurable elements for the national design system 2.0 in this research is based on several 
perspectives:  
 
• USPTO design patent data - The validation of the United States industrial design 
registration; 
• WIPO industrial design rights data - The validation of global industrial design 
protections; 
• The design-related IP data (industrial design rights and design patent in this case) in 
developing countries. For example, Lal (2017)’s study of the design patent of the 
BRICS economies.  
 
Most recently, Yoshioka-Kobayashi, Fujimoto and Akiike's (2018) analysis of industrial 
design rights data and design patent data is based on the design award data: in other words, 
analysis involving the matching of corresponding industrial design registration with the design 
award data. The rationale for this combination of data is that prominent design awards 
nominated by expert selection are highly reliable proxies for the economic value of design 
innovation since design awards from internationally eminent groups based on expert selection 
improve firm performance (Hertenstein, Platt and Veryzer, 2005) and market value (Suzuki, 
Ehara and Tsuno, 2015). Suzuki, Ehara and Tsuno (2015) revealed that winning an 
international design award raises a winner’s stock price 1.25% on average, though criticisms 
about the design award as the indicator of the quality of design are that many winning products 
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are self-nominations, and many require a fee for entry. Therefore, the award winners include 
those with the financial slack to enter. To overcome the potential risk, the observation of the 
design award thus could limit the internationally recognized premium awards, such as the Gold 
Award of the iF, IDEA and Red Dots etc. These awards comprise outstanding products selected 
from thousands of nominations. Regrettably, due to the limitation of the data, this research will 
not explore the design award in further. 
 
In this case, the crucial benefit of industrial design registrations is their objectivity and data 
quantity. Despite the identified potential limitations, the eligibility of industrial design 
registrations as design innovation measure opens a broad path to empirical studies. 
Bibliographic information about the inventors (or designers), product fields, and citations are 
recorded as part of the registration.  
 
Industrial design protections are fragmented by regions. Yoshioka-Kobayashi, Fujimoto and 
Akiike (2018) has indicated that design innovations are often protected globally, which 
encourages intellectual property managers to register important industrial design in the global 
market. In this case, the existence of global industrial design protections may be an alternative 
proxy for the value of industrial designs (for example, the industrial design rights data from 
WIPO). Also, the validation of the data on industrial design registration has geographical 
differences (Yoshioka-Kobayashi, Fujimoto and Akiike, 2018): the American industrial design 
registrations data (USPTO design patent data in this case) are more useful for cross-national 
management research compared with data from offices in Japan and South Korea for example. 
The rationale is that design patent in the United States and design rights in Japan and South 
Korea all provide rich information but the offices in Japan and South Korea lack design 
registration from overseas and thus these two countries’ offices should not be compared to the 
offices in the United States in the context of international design registrations (Yoshioka-
Kobayashi, Fujimoto and Akiike, 2018). 
 
Based on WIPO industrial design data in upper-middle-income countries, design activity is 
assumed to be most important for a country to climb up the global value chains and enhance 
the competitiveness of its product in the global market (WIPO, 2017a; World Bank, 2020). 
Indeed, according to WIPO, the upper-middle-income countries and East Asian countries 
witnessed the highest growth rate in terms of industrial design registration. Also, based on the 
U.S. design patent data, in certain industries such as the electronic mobile devices industries, 
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latecomers such as Samsung demonstrated strong intensity in design patent registration in the 
U.S. market.  
 
To summarize, the intensity or the quantity of industrial design registration is an essential 
limitation on the measurement of design innovation in the European markets; however, for the 
catch-up context in developing countries, the WIPO industrial design rights and the USPTO 
design patent data demonstrated relevance and validation.  
 
4.7 Data Analysis 
4.7.1 Classification of the Four Groups of Countries 
This section is going to firstly explain how the four different groups of countries have been 
decided. Then the detailed description for the specific countries chosen in each group will be 
presented. Lastly, the data analysis technique and logic will be further explained. 
Firstly, the specific group of countries classified in this research draws inspiration from that of 
the existing literature on the analysis of the national innovation system in the context of 
economic catch-up, namely the developed economies, catching up economies and the middle-
income economies (Fig. 39). The global trade disputation between the largest two economies 
around the world the United States and China is a global warning, which compromises the 
stability of the global economy and future growth (UNCTAD, 2019). In this case, an additional 
group of country has been created in the context of the trade war – the United States and China. 

Figure 39 The comparison of the national innovation system in developed countries; middle-income countries 
and catch-up countries  
(Source: Lee, 2018) 
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Thus, four different groups of economies have been identified in this research, namely: 
 
 
• Catching-up economies; 
 
• Middle-income economies;  
 
• Developed economies;  
 
• The United States and China. 
 
Secondly, only twelve out of 101 middle-income economies have joined the club of high-
income economies since 1960 (World Bank, 2008). Among these countries, nine were reported 
to be upper-middle-income economies (20% to 40% of the US per capita income, including 
Greece, Portugal, Spain, Ireland, Hong Kong, Israel, Japan, Mauritius, Puerto Rico, and 
Singapore). Only two were reported to be low- or lower-middle-income countries and regions 
(South Korea and Taiwan, China respectively).  Achieving such upward transition is rare and 
difficult, indeed, only a very small number of East Asian economies, have successfully 
traversed this path.  
Prof. Keun Lee in his book on the analysis of country level catch-up focuses on middle-income 
countries and compares them with high income ones. Successful catching up economies such 
as South Korea and Taiwan, China has been chosen as a separate group as well as those less 
successful catch-up countries such as Brazil and Argentina for comparative analysis. By 
comparison, the international design scoreboard (Moultrie and Livesey, 2009) only looks at 
those countries ranked top 20 on the world economic forum’s global competitiveness index. 
The final 12 countries represented in their report were the only nations for which data was 
available for at least six of the seven indicators identified in their initial national design system 
indicators framework.  
Thus, for the selection criteria of the countries and regions chosen in each group, this study 
follows that of the sampling logic from the study by Prof. Keun Lee. More specifically, in this 
study, given the fact that the design of product form is an intangible asset by nature, with 
limitation of providing accurate information and clear evidence within existing literature, the 
investigation of the measurement approach of the national design system as well as its evolving 
pattern from the catch up perspective chooses to analyze the experiences of the successful 
catching-up economies in Asia such as South Korea and Taiwan, China (from low- or lower-
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middle-income economies in 1960s to high-income economies nowadays) from a comparative 
perspective. The less successful catching up economies from Latin American economic 
countries such as Brazil and Argentina (the income level of Brazil in 2009 relative to the USA 
was 22.7 percent and the figure had remained almost unchanged during the past twenty years 
since 1990, a similar situation has been observed in Argentina) have been chosen as the middle-
income countries group.  
Furthermore, a recent report by the Brazil Ministry of the Development Industry and Foreign 
Trade (2014) has collected data from Brazil, Colombia as well as Uruguay based on the initial 
international design scoreboard framework provided by Moultrie and Livesey (2009). Thus, 
based on the initial national design system framework as well as its expanded data in Latin 
American countries, this research further put Japan into the catching up economies group and 
Colombia into the middle-income countries group into detailed analysis.  
Thus, for catching-up economies – successful East Asian economies witnessed sustainable 
economic growth during the past decades selected in this research including:  
 
• Japan; South Korea; Chinese Taipei;  
 
For middle-income countries – less successful Latin American countries went through 
economic stagnation over the past decades selected in this research including:  
 
• Argentina; Brazil; Colombia; 
 
Most recently, the trade war group causing instability of the global economy between the global 
economic leaders The United States and China is of great relevant for this research: 
 
• The United States and China; 
 
For the developed countries group, the selection criteria mainly draw inspiration from the 
learning experience of researcher. In this case, United Kingdom, Switzerland and Italy have 
been chosen as the initial countries. During the validation stage of the ratios proposed in this 
study, both Prof. Anthony Arundel from UNU-MERIT and Prof. Yongqi Lou from Tongji 
University, China have mentioned the irrelevance of design-related intellectual property data 
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and its representation of the design capability in Italy. Specifically, Prof. Anthony Arundel 
states: 
 
“There was a project in Europe trying to measure the national design capability in Italy 
based on the design-related intellectual property data, however, the result presented in 
the study demonstrated that Italy is surprisingly underperformed. The project has not 
been carried on due to the potential irrelevance of using design-related IP as the 
indicator of the design capability.” 
 
Prof. Yongqi Lou, who is the leader of a research project on the Global Design Competitiveness 
Report in Tongji University, China15, states: 
 
“Our previous study indicates that the ranking of the design capability in Italy is lower 
than that of China. It is well known that Italy is the place of well-designed products. 
Some of the brands such as Giorgio Armani and Ferrari earned their reputation globally. 
How does this rank sensible? For my understanding it is sensible in a way that those 
industries from the 4th industrial revolution has not been well developed in Italy, 
latecomers such as China has grasped the opportunities from the 4th Industrial 
revolution, it thus demonstrated stronger performance in its overall design ranging.” 
 
In this case, the controversial case of Italy has been replaced by Germany, a country widely 
recognized as the most innovative economy in the world and the leader of the 4th industrial 
revolution, according to World Economic Forum global innovation index. Thus, the countries 
selected in the final group of developed countries are: 
 
United Kingdom; Germany; Switzerland. 
 
Lastly, theory building, according to Eisenhardt (1989) starts with immersion in the data. The 
new measurement model proposed in this study consists of four different ratios to capture the 
 
15 The Tongji University College of Design and Innovation is the top design education institution in Asia. Tongji 
University also in collaboration with the WIPO Academy, hosted the Tongji International Intellectual Property 
(IP) Forum in Shanghai on July 9, 2019. The forum focused on the topic of design and IP in the digital age, 
bringing together different perspectives from academic, governmental and the private sector, to discuss relevant 
challenges and opportunities brought about by digitalisation. Further information, please check: 
https://www.wipo.int/academy/en/news/2019/news_0017.html . 
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best data and evidence of the evolution of the national design system in the selected groups of 
countries and regions. Further explanation of the ratios is presented in the next chapter. 
For the qualitative data from the semi-structural interviews, in order to construct related 
theories, the researcher aggregated the codes and identified patterns, and the thematic analysis 
technique was employed as the second stage. Thematic analysis is considered as “identifying, 
analyzing, and reporting patterns (themes) within data.” The theme is in the center of thematic 
analysis in which means “patterned response or meaning within the dataset” (Braun and Clarke, 
2006). The analysis of data was initially conducted “within-cases”. Then it permitted the 
researcher to cross-reference and search for similarities across cases which can generalize 
patterns through replication (Yin, 2009) and also identify differences (Miles and Huberman, 
1994). After reflecting upon the iterative process of earlier sets of analysis data, the next stage 
was to build towards the key themes or elements (Saldaña, 2011) that could be compared to 
extant literature. This iterative process continued until saturation occurred and the “incremental 
improvement to the [knowledge was] minimal (Eisenhardt, 1989). 
Interviews may also induce bias because of preconceptions of what is “interesting” to 
researcher. In this case, multiple sources of data were collected to guard against this eventuality 
(Easterby-Smith, Thorpe and Jackson, 2013). 
4.8 Ethical Issues 
Research ethics refers to the rights of participants during the primary investigation and the 
influences of the results or conclusions from the research (Gill, Johnson and Clark, 2010; 
Saunders, Lewis and Thornhill, 2009; Easterby-Smith, Thorpe and Jackson, 2013; Collis and 
Hussey, 2014). In this research, when researcher first approached the potential participants, 
this research intended to protect the privacy of potential participants and all the interviewees 
volunteered to participate. No stress was caused during the interview process and informed 
consent was gained from every participant (Saunders, Lewis and Thornhill, 2009; Collis and 
Hussey, 2014). During the process of collecting the data, confidentiality and anonymity were 
maintained and the invasion of sensitive personal information was avoided. At the same time, 
all the interviewees were informed of the right of refusal to answer sensitive questions or to 
terminate the interview. In addition, during the process of analyzing data, personal data could 
only be used for academic research purposes. 
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Chapter Five: The National Design System 
2.0 - A New Model for The Measurement of 
The National Design System 
This chapter is the foundation for this study. A new model for the measurement of the national 
design system – the national design system 2.0 – will be presented. 
5.1 Why ‘National’ Perspective? 
 
In the context of economic catch-up, the economic stagnation or the middle-income trap is 
essentially the absence of a satisfactory growth theory that could inform development policy 
in middle-income economies rather than the articulation of a development phenomenon 
(Gereffi, 2004; Gill, 2015). Thus, to put it clearly, the intention for emphasis the national level 
of acquiring product form in this research is to confront national economic and innovation 
policy strategies of the economic stagnation issue confronted by the middle-income countries 
which mainly operate at the national scale. This has been a strong focus on comparing the 
innovation performance, economic growth and the wealth of nations (Smith, 1776; List and 
Colwell, 1856; Freeman, 1987; Lundvall et al., 2002; Lee, 2013; Gill, 2015). 
 
It has become even more important to be explicit about the national dimension as a great 
convergence (Baldwin, 2006, 2016; Baldwin and von Hippel, 2011) and the critical importance 
of intangible capital within global value chains  has become a significant theme in the 
increasingly consumption driven global economy in recent years (WIPO, 2017a; Gereffi, 2019; 
World Bank, 2020). In this case, the performance of each countries’ national design systems – 
the elements that interact in shaping product form design process as well as elements that link 
product form design to economic growth - are certainly important to analyze within the global 
value chains. The sectorial-, regional- and firm-level system across nations (Lee and Malerba, 
2017) is often an operational method for understanding firm dynamics at the national level 
(Lundvall, 2010). It is especially true in this research. Indeed, the simple counts of industrial 
design in the economic context are affected by various sources of bias, such as difficulties in 
data consolidation (e.g., one design can be protected simultaneously by a combination of shape, 
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line, and color, etc.); industries difference (the WIPO Locarno Classification – the international 
industrial design registration system follows the characteristics of the product and not of the 
industrial sector) (WIPO, 2018c) and the weaknesses in international comparability because of 
inconsistency in design classification as well as different conceptual clarification etc.  The 
understanding of product form design during the process of technological catch-up and 
climbing up the global value chains also encountered the conceptual and practical problem of 
separating design from other activities, such as R&D which contributed to innovation at the 
firm level (Design Council, 2018a). In this case, the national level analysis for the measurement 
of industrial design could be the most sensible perspective for the application of fuzzy logic, 
where approximate ranges of values can provide more robust and evident estimates at national 
level (OECD, 2015).  
 
5.2 Why ‘System’ Perspective? 
 
As argued by Christopher Freeman (1983; 1986): 
 
“The research, design and development (R, D & D) are important for the efficient 
conduct of technical change and for a high level of economic performance […] A 
system approach to design should adopted which recognized its integrative role in the 
management of innovation. A national strategy was created, and a national policy was 
adopted toward R, D & D strategies, including investment and training.”  
 
Indeed, what technology transfer organizations lack is the design expertise to help turn 
innovative science and technology research into viable, profitable products and services 
(Kolarz et al., 2015). Drawing inspiration from the concept of ‘National System of Innovation’ 
(Freeman, 1987; Dosi, 1988; Lundvall et al., 2002; Lundvall, 2010), the ‘System’ perspective 
proposed in this research captures the product form design capability embedded with a few 
simple ideas. Firstly, the concept of ‘system’ anticipates that the whole is more than the sum 
of its parts. Secondly, apart from the outcomes, the ‘system’ perspective emphasizes the 
importance of processes as well. In other words, the interrelationships and interaction between 
elements within the design system were as important as the elements (Lundvall et al., 2002; 
Lundvall, 2010). Therefore, each national system might be expected to develop its unique 
dynamics and evolutionary pattern (Lundvall et al., 2002; Lundvall, 2010). Thirdly, the 
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innovation process may be seen as an intricate interplay between micro and macro phenomena. 
In other words, macro institution structures might condition micro-firm dynamics, and new 
macro institution structures might be shaped by micro processes (Lundvall et al., 2002; 
Lundvall, 2010). This means that the understanding of the product form design phenomena 
from a ‘system’ perspective should be in a complex and dynamic context and characterized by 
co-evolution and self-organizing (Nelson and Winter, 1982; Lundvall et al., 2002; Nelson et 
al., 2018). The economy’s infrastructure context and its position within global value chains 
also determines the performance of the system. For example, Pierre-Richard Agénor and 
Canuto (2015) have determined that countries with ‘advanced’ rather than ‘basic’ 
infrastructures have better product diversification as a result of promoting design activities. 
They concluded that middle-income trap is characterized by weak productivity growth and a 
misallocation of talent and correspondingly a comparatively small share of high-ability 
workers in design disciplines. Thus, they propose that middle-income countries need to build 
more advanced infrastructures (e.g. IT) to enable sectors such as the design industry to develop. 
It thus allows for the capacity of the modern sector to absorb a relative share of workers from 
the traditional sector, which is considered as one of the key aspects of successful structural 
transformation (Agénor and Dinh, 2013; Pierre-Richard Agénor and Canuto, 2015; Lin, 2017) 
(Fig. 40). Last but not least, Capra and Luisi (2016) explained an alternative perspective of 
understanding systems in the context of life which is also relevant for this research since the 
design process is people-centric. 
 
 132 
 
Figure 40 Production and labor supply  
(Source: Pierre-Richard Agénor and Canuto, 2015) 
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5.3 Design-related Intellectual Property 
 
5.3.1 World Intellectual Property Office (WIPO) Industrial Design Rights 
 
According to WIPO: 
 
“In a legal sense, an industrial design constitutes the ornamental or aesthetic aspect of 
an article. An industrial design may consist of three-dimensional features, such as the 
shape of an article, or two-dimensional features, such as patterns, lines or color.” 
 
What kind of protection does an industrial design right offer? 
“In principle, the owner of a registered industrial design or of a design patent has the 
right to prevent third parties from making, selling or importing articles bearing or 
embodying a design which is a copy, or substantially a copy, of the protected design, 
when such acts are undertaken for commercial purposes.” 
Indeed, according to WIPO, design is where function meets form. The economic case for 
industrial design registration builds primarily on the idea of promoting innovation.  
 
The production of new design ideas is a creative activity, requiring significant investments of 
time, skills and labor (Romer, 1989). If no exclusive rights were available, any party could 
replicate an innovative design, directly compete with the original creator and capture the profit 
from the original innovators, which might impede creative design and innovation activity. In 
this case, exclusive rights over industrial designs ensure a fair return to innovators on 
investment in the creation of such designs, which particularly relates to incentivize 
technological innovations and encourage creativity in industrial and manufacturing sectors 
(OECD and World Bank, 2018). Once the design is registered, the owner has a well-defined 
right to use and license the design and to prevent others from using it (OECD and World Bank, 
2018).  
 
According to EUIPO and EPO (2016; 2019), the requirements that must be satisfied to register 
a design are: 
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• Novelty: It must be new - It is new if no identical design has been made available to 
the public at the filing date; 
 
• Characteristics: It has an individual character - it has an individual character if the 
overall impression it produces on an informed user signifies that it differs from any 
previous designs. 
 
Firms can protect their design innovations by filling design registration in dedicated national 
offices as well as international institutions (the differences of IP regimes) (OECD, 2015) (Fig. 
41). The difference across international institutions on industrial design law and practice has 
also been summarized by the WIPO based on the replies to the questionnaires (part one and 
part two) on industrial design law and practice (WIPO, 2009). Also, studies indicate that 
registering a design in the international system (i.e. WIPO and European internal market) has 
more impact than registering a design in single national office (Europe Economics, 2015). The 
fact of registration gives notice to competitors and second comers and allows them to identify 
design as prior art, the features that are protected, the scope of the monopoly, and the owner of 
the design. However, registration is costly and involves inevitable delays (OECD and World 
Bank, 2018). 
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Figure 41 Representation of similarities and differences of design rights across sample countries  
(Source: OECD, 2015) 
 
With respect to legal barriers, designs may qualify for protection under specific design law as 
well as other schemes (Europe Economics, 2015). The fact needing attention is that the cross 
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surveys show that design-related IP rights are relatively ineffective (R. Filitz, Henkel and 
Tether, 2015).  Indeed, according to the economic review of industrial design in Europe based 
on survey data of approximately 70,000 companies from 165 design-intensive sectors (the 
design-intensive industries were identified at the level of a four-digit NACE code)  (Europe 
Economics, 2015), the optimal regime of protecting designs tends to use a combination of 
industrial design rights and trademarks (Moultrie and Livesey, 2009; Millot, 2009; Europe 
Economics, 2015).  
 
Mendonça, Pereira and Godinho (2004) discussed the use of registered trademarks as an 
indicator of market innovation at both industry and national levels, and concluded that 
trademark protection provides a successful indicator of a firms’ level of product differentiation 
and companies’ diversification. The  trademark has been well investigated in innovation studies 
(Mendonça, Pereira and Godinho, 2004; Livesey and Moultrie, 2008; Millot, 2009; WIPO, 
2013b), so this research will not investigate the trademark data further. 
 
 
 
Figure 42 The industrial design registration in force in 2016 as a percentage of total registrations  
(Source: WIPO, 2018c) 
 
As demonstrated in Fig. 42, generally speaking, there is a staggering growth in industrial design 
registration as a percentage of total registration during the time period from 1990 to 2016. It 
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was going through a relatively small decline during the time period from 2004 to 2006. 
Furthermore, Table. 7 presents the annual growth rate on the industrial design application 
during the time period from 2001 to 2016.  It is interesting to notice that during the time period 
from 2006 to 2012, the growth rate of the industrial design rights application worldwide 
demonstrated a strong performance (ranging from 4.5% to 19.3%). After 2013, the growth rate 
demonstrated staggering decline, from 1.7% in 2013 to -10.2% in 2014. It was then increased 
to 10.4% in 2016. 
 
Year Applications Growth rate (%) 
2001 302,700 3.6 
2002 324,500 7.2 
2003 329,300 1.5 
2004 344,400 4.6 
2005 406,500 18 
2006 450,600 10.8 
2007 524,900 16.5 
2008 567,800 8.2 
2009 593,500 4.5 
2010 676,600 14 
2011 783,200 15.8 
2012 934,700 19.3 
2013 950,800 1.7 
2014 854,100 -10.2 
2015 872,600 2.2 
2016 963,100 10.4 
 
Table 7 The growth rate of the WIPO industrial design rights application during the time period of 2001 to 2016 
(Source: WIPO, 2018c) 
 
There are several points worth mentioning: 
 
• Design-intensive products have a very short product life cycle; however industrial 
design registration is costly and involves inevitable delays (OECD and World Bank, 
2018). In this case, the notion of Cost-Effectiveness, which indicates the intellectual 
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property regime in a way that respects the enforcement of relevant industrial design IP 
rights, is of great importance. The global ranking of the cost-effectiveness of industrial 
design IP rights from different economies by Taylor-Wessing16  is helpful for this 
research. Indeed, according to Teece (2006), cost-effective access to complementary 
assets, and the point at which the dominant design emerges are identified as the 
contingency factors for determining the profit from innovation of entry timing decisions 
(Teece, 1986; 2018). In other words, the cost-effectiveness of design-related 
intellectual property protection in domestic market is a particular issue needing 
attention in this context. For example, in Germany, the patent and trademark office is 
very strict when examining the protectability of a mark, which is often tedious. But 
once the mark is registered, procedures are efficient and cost effective. Fig. 43 and Fig. 
44 present the ranking of the design rights’ cost-effectiveness in selected groups of 
economies and rankings as well as the global competitiveness index ranking in selected 
groups of countries and regions. The most evident groups of countries in this case are 
the middle-income countries – Brazil, Argentina, Colombia – demonstrating low 
performance in both the cost-effectiveness of design IP and the global competitiveness 
index. Developed countries and catching up economies such as South Korea, Japan, 
Switzerland and Germany demonstrated strong cost-effectiveness performance for 
design intellectual property protection and global competitiveness index ranking. 
Surprisingly and interestingly, China and United Kingdom demonstrated a similar 
pattern of performance, as did Chinese Taipei and the United States. 
 
 
16 Other elements identified as important for industrial design rights registration by Taylor-Wessing are: the 
overall cost; the speed of procedures/decisions; competence, reputation and specialization of judges; availability 
of competent professionals’ advisors; the consistency, reliability and ease of predicting decisions. 
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Figure 43 The ranking of the design rights cost-effectiveness in selected groups of countries and regions 
(Author) 
 
Figure 44 The design intellectual property cost-effectiveness and the global competitiveness index in selected 
countries and regions 
(Author) 
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The cross surveys indicate that the use of design rights is an inappropriate measure of 
design activity since it only captures one important dimensions of design assets, namely 
those assets with higher-than-average market value; 
 
• Design-related IP rights are relatively ineffective (R. Filitz, Henkel and Tether, 2015) 
even designs may qualify for protection under specific design law as well as other 
schemes to create certain legal barriers. This is because that the natural impediments to 
imitation - secrecy and complexity - are largely ineffective in the design protection 
context (Gemser and Wijnberg, 2001). With weak appropriability condition, privileged 
access to complementary assets (i.e. brand value, brand premium, reputation, etc.) 
should be critical in capturing value for design assets in catch-up context (Teece, 1986, 
2018; R. Filitz, Henkel and Tether, 2015). The study of trademarks as indicators of 
innovation has been covered in literature (S. Mendonça, Pereira and Godinho, 2004; 
Moultrie and Livesey, 2009; Millot, 2009), however, there is limited study focus on the 
design of product form as the complementary assets for the brand premium and 
reputation in the latecomer perspective in the global marketplace.  
 
5.3.2 Industrial Design Rights in Developing Countries  
 
This section will analyze the design-related intellectual property worldwide, based on the 
industrial design rights registered in the World Intellectual Property Organizations (WIPO).  
 
Firstly, based on the WIPO IP Statistics Data Centre 17, WIPO annually publish the World 
Intellectual Property Indicator. According to the most recent publication in 2019, upper-
middle-income countries and Asian countries demonstrate exceptionally high performance 
regarding industrial design rights registration during the past decade. Upper middle-income 
countries witnessed the highest average growth of 7.6% from 2008 to 2018. Also, Asian 
countries witnessed an average of 6% growth during the time period from 2008 to 2018, by 
comparison, Latin America countries witnessed -0.4% growth during the time period from 
2008 – 2018. North America witnessed 5.0% growth during the past 10 years (Table. 8). 
 
17  Further information regarding the WIPO IP Statistics Data Center can be assessed through the link：
http://www.wipo.int/ipstats/en/help/ . 
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 Numbers of design in 
applications 
Resident share (%) Share of world 
total (%) 
Average 
growth 
(%) 
 
Income group 2008 2018 2008 2018 2008 2018 2008-2018 
High-Income 379,200 454,100 64.4 70.7 46.5 34.6 1.8 
Upper-Middle-
Income 
389,300 808,400 88.5 93.9 47.8 61.6 7.6 
Upper-Middle-
Income without 
China 
76,396 99,601 60.1 70.3 9.4 7.6 2.7 
Lower middle-income 44,100 47,900 35.6 65.3 5.4 3.6 0.8 
Low-income 2,200 2,200 13.5 45.4 0.3 0.2 0.0 
World 814,800 1,312,600 74.2 84.7 100.0 100.0 4.9 
 Numbers of design in 
applications 
Resident share (%) Share of world 
total (%) 
Average 
growth (%) 
 
Region 2008 2018 2008 2018 2008 2018 2008-2018 
Africa 18,600 17,400 42.0 61.4 2.3 1.3 -0.7 
Asia 483,500 914,900 88.6 92.8 59.3 69.7 6.6 
Europe 255,300 301,300 56.2 72.3 31.3 23.0 1.7 
Latin America & the 
Caribbean 
16,000 15,300 40.7 48.9 2.0 1.2 -0.4 
North America 33,100 54,000 48.7 43.7 4.1 4.1 5.0 
Oceania 8,300 9,700 32.9 37.1 1.0 0.7 1.6 
Total 814,800 1,312,600 74.2 84.7 100.0 100.0 4.9 
 
Table 8 The global distribution of the industrial design registration in the past decade  
(Source: WIPO, 2019) 
 
Fig. 45 and Fig. 46 demonstrate the graphical presentation detail of the world industrial design 
registration worldwide in 2018:  
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Figure 45 The equivalent application design counts by origin, 2018 
 (WIPO, 2019) 
 
Figure 46 The design contained in Hague International applications by origin, 2018   
(WIPO, 2019) 
Further detailed information regarding the industrial design performance worldwide based on 
the World Intellectual Property Indicator: 
• The total world industrial design filling in 2018 is about 1.31 million; 
• The office of China received applications containing 54% of all designs in applications 
filed worldwide in 2018, representing 708,799 designs. The office of China was 
followed by the European Union Intellectual Property Office (EUIPO) (108,174), the 
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offices of the Republic of Korea (68,054), of the United States of America (U.S.) 
(47,137) and of Germany (44,460); 
• The Republic of Korea (3,164) had the highest resident design count per 100 billion US 
dollars (USD) of gross domestic product (GDP) in 2018. It was followed by China 
(3,057) and Italy (2,137). Germany, Turkey and Ukraine each had ratios between 1,500 
and 1,800; 
• The Republic of Korea (1,163) was also the country with by far the highest resident 
design count per million population in 2018. It was followed by Italy (764) and 
Germany (720); 
• The Locarno classification includes 32 classes of industrial designs. In 2018, the classes 
that accounted for the largest shares of the world total remained furnishings (10.5%), 
clothing (8.3%) and packages and containers (7.7%).  
Secondly, in 2013, in order to unlock the vast untapped design innovation potential of SMEs 
in developing countries, the permanent mission of the Republic of Korea in Geneva proposed 
a specific project on the importance of the industrial design at WIPO: 
 “[…] Increasingly products are enjoying prestige and international recognition due to 
their design characteristics. In many cases, products benefit from the strategic use of 
design as an intellectual property right (IPR). A design strategy adds value to the 
product, helps raise its market demand and increases economic return for its producers; 
however, developing countries and LDCs face specific and common challenges, many 
of which are related to effective design awareness, management and protection of 
designs […].” (WIPO, 2013a, p.3) 
As described in the letter by the permanent mission of the Republic of Korea Geneva (Fig. 47): 
“The permanent mission of the republic of Korea wishes to submit a revised proposal 
for a project on IP and Design Management for Business Development in Developing 
and Least Developed Countries and to request that this proposal be distributed as an 
official document to be examined and considered for adoption during the 
aforementioned session […].” 
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Figure 47 The letter by the permanent mission of the Republic of Korea  
(Source: WIPO, 2013a) 
 
Specifically, the proposed project aims at supporting small and medium-sized enterprises 
(SMEs), which actively create and commercialize designs, in the active use of the IP system 
and the development of strategies that will encourage investment in design. Based on this fact, 
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WIPO has launched a pilot project – the first of its kind – Intellectual Property and Design 
Management for Business Development in Developing and Least Developed Countries (LDCs) 
(WIPO, 2015b) in Argentina (sampling 42 companies) and Morocco (sampling 26 companies) 
to promote awareness and use of design-led strategies supported by the use of IP rights among 
small and medium-sized enterprises (SMEs): 
 
“Through close cooperation with lead agencies in the participating countries, the project 
will promote the strategic use of Intellectual Property rights, in particular, industrial 
design rights, by SMEs in those countries, thereby encouraging a pro-active approach 
to design protection in domestic and export markets […].” (WIPO, 2013, p.3) 
 
The project has indicated the significant impact of industrial design rights on small design-
intensive business in developing countries. Indeed, increasingly products are enjoying prestige 
and international recognition due to their design characteristics. It is even true in many cases 
that products benefit from the strategic use of design as an Intellectual Property Right (IPR). 
The proposed project thus covers the development of concrete strategies including the offering 
of assistance, starting with the identification of SMEs that actively develop and use designs, 
and covering the entire design protection process from application to registration. If it is the 
case that industrial design registration does not appear to be the preferred solution in 
developing countries, alternative ways of IP protection such as trademark will be explored 
(Mendonça, Pereira and Godinho, 2004; Livesey and Moultrie, 2008; Millot, 2009; WIPO, 
2013b; Gates, 2018). The evaluation report for this pilot project indicates a follow-up project 
will be put into the WIPO agenda (WIPO, 2017b). 
 
Furthermore, following this proposed project, in 2018 the WIPO Academy along with the 
Korean Intellectual Property Office (KIPO) jointly organized the first training course on 
industrial designs under the Professional Development Program (PDP) in Daejeon, Republic 
of Korea. It was the first edition of the WIPO-KIPO Training Course on Designs18 which aims 
to enhance government officials’ understanding of the importance of designs, their legal 
protection, and new emerging issues in the field. The course received strong demand with 60 
government officials applying to take part in the new training course and of these 18 from 13 
 
18 Further information about the training course please check the following link: 
https://www.wipo.int/academy/en/news/2018/news_0011.html. 
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developing countries and countries with economies in transition were selected to participate 
(WIPO, 2018).  
 
Thirdly, during the period from 2014 to 2017, WIPO conducted development studies for the 
project based on a survey of design applicants from Indonesia, Philippines and Thailand. Given 
that little-documented evidence exists on how industrial design rights are being used in 
developing countries, and whether their use differs compared to high-income countries (WIPO, 
2018a), that study is expected to answer the following questions:  
 
• Why do businesses in developing countries seek this form of protection? 
• How do industrial design rights contribute to the appropriation of investments in design 
innovation?  
• What challenges do applicants face when using Industrial Design rights? 
 
The WIPO questionnaire for industrial design in the selected countries is attached in Appendix 
Four. There are different sections within the questionnaire: 
 
•    Designers in the companies;  
•    The design process; 
•    The industrial design rights; 
•    The product associated with the industrial design rights; 
•    The infringement of the industrial design rights; 
•    The industrial design rights application process, etc. 
 
Based on the outcome of the industrial design (ID) survey, the WIPO has published a series of 
reports for the understanding of the use of industrial designs in ASEAN countries, namely the 
Philippines, Indonesia and Thailand. Several interesting research findings have been identified 
based on the study (WIPO, 2018b): 
 
• Most industrial design users in developing countries are private and locally-owned 
companies, with state-owned companies and subsidiaries of foreign companies playing 
a relatively minor role. Most companies were 21 or more years old; 
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• Around 22 percent of ID users indicated that they engaged in exporting, with a 
relatively wide distribution of export revenues. This share exceeds the typical export 
shares in the general population of firms. It suggests that design innovation may be a 
way of breaking into foreign markets; 
• Design innovation is predominantly an in-house process. However, for some designs, 
companies draw on a mix of internal and external capability and/or inspiration; 
• Accumulated professional experience seems to matter for design innovation; 
• Inspiration for new designs comes from a variety of sources. Customer feedback 
emerges as the most important one. Apart from the design innovation or R&D more 
broadly, CEO’s office as well as the marketing departments were a source of ideas for 
a considerable number of designs surveyed; 
• ID holders assign considerable value to their industrial design rights, with the median 
value lying in the 30,000 to 100,000 USD range. Compared to technological innovation, 
design innovation seems less risky; 
• The main motivation for seeking ID protection follows the classic rationales of 
preventing imitation and ensuring freedom to operate. Licensing and selling of ID rights 
is rate but it does sometimes occur; 
• An imitation rate of around one-fifth suggest that the risk of imitation is real, the ID 
holders perceive a high financial loss associated with imitation; 
• High level costs of ID enforcement discourage many applicants from trying to stop 
infringement of their designs, the enforcement actions have a mixed success rate. 
 
Lastly, since 2009, the publication of WIPO Hague Yearly Review – International Registration 
of Industrial Designs – have responded to the increasing significance of industrial design in the 
global economic development and international trade (WIPO, 2018d). The evidence and data 
listed below are from the 2018 publication: 
• The number of designs contained in applications filed under the Hague System for the 
International Registration of Industrial Designs of the World Intellectual Property 
Organization (WIPO) grew by 3.8% in 2017 to reach 19,429 designs; 
• With 4,261 designs in 2017, applicants based in Germany continue to account for the 
largest number of designs filed under the Hague System; they were followed by 
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applicants based in Switzerland (2,935), the Republic of Korea (1,742), the U.S. (1,661) 
and France (1,396); 
• Applicants based in Europe accounted for 72.4% within the system in 2017. This 
reflects the membership of the Hague System; Europe was followed by Asia (18.4%) 
and North America (8.6%). Between 2005 and 2017, Asia saw its share increase by 
16.6 percentage points, whereas North America’s share increased by 8.6 percentage 
points. This can largely be attributed to the Republic of Korea becoming a Hague 
member in 2014, and Japan and the U.S. joining in 2015; 
• Two electronics giants from the Republic of Korea, Samsung Electronics (762 designs) 
and LG Electronics (668 designs), ranked first and second, respectively, in the top 
applicants list. Procter & Gamble of the U.S. (488) and Volkswagen of Germany (369) 
were fourth and fifth, respectively;  
• Designs related to furnishing (Class 6; 10.5%) accounted for the largest share of all 
designs in 2017, closely followed by recording and communication equipment (Class 
14; 10.3%) and means of transport (Class 12; 7.6%); 
• The number of registrations in force (active registrations) increased by 6.9% in 2017, 
marking the eighth consecutive year of growth. The approximately 34,700 registrations 
in force contained around 140,000 designs.  
To summarize, the evidence in this section demonstrates that industrial design is an effective 
approach to help developing countries to climb up the global value chains and pursue an export-
oriented growth (WIPO, 2017a; Gereffi, 2019; World Bank, 2020). For example, the most 
evidenced growth for WIPO industrial design rights registration among upper middle-income 
countries (average growth of 7.6% from 2008 to 2018) as well as Asian countries (average 
growth of 6.6% from 2008 to 2018).  
 
5.4 The Design-intensive Industries  
 
5.4.1 The Intrinsic Characteristics of Design-intensive Industries  
 
This section will discuss one of the most critical concepts in this study, namely design-intensive 
industries. Further explanation and discussion regarding the characteristics of design-intensive 
industries will be presented in this section as well. 
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Initially, the concept of design-intensive industries originates from the Intellectual Property-
intensive industries proposed by the United States, the U.S. Commerce Department in a series 
of reports (Antonipillai and Lee, 2016; United States Patent and Trademark Office, 2012). 
According to the reports, U.S. IP-intensive industries, either directly or indirectly, supported 
45 million jobs and contributed $6 trillion in value added to the economy, equal to 38.2% of 
U.S. GDP. Indeed, for example, Apple’s innovation in developing and engineering the iPod 
and its ability to source most of its production from low-cost countries, such as China, have 
enabled it to become a highly competitive and profitable firm, as well as a creator of high-
paying jobs (such as engineers engaged in the design of the Apple products) in the United 
States. 
 
Secondly, for the clarification of the concept of “design-intensive industries”, for the first time, 
the European Patent Office (EPO) and European Union Intellectual Property Office (EUIPO) 
has proposed the definition of design-intensive industries based on reliable public data at the 
European Union economy level based on a series of reports (Epo and Euipo, 2016; 2019; Epo 
and Ohim, 2013). The third edition came in 2019. These publications draw inspiration from 
the Intellectual Property-intensive industries study in the United States. In a sense, the 
definition of the design-intensive industries identified in the EUIPO-EPO study is data-driven 
and thus is derived objectively (albeit under some assumptions, such as that design-intensity 
should be defined as those that are above average).  
 
Specifically, the precise definitions for design-intensive industries and trademark-intensive 
industries by EUIPO and EPO are: 
 
•    Design-intensive industries are defined as those industries that have above average 
use of registered design per 1000 employee (the overall average is 1.655);  
 
•    Brand-intensive industries are defined as those industries that have above average 
use of trademarks per 1000 employee (the overall average is 4.726). 
 
In fact, the concept of design-intensive industries has long existed in the development 
economics and global value chains literature. A search of design-intensive industries in Scopus 
in June 2018 resulted in 5 articles. A further search of design-intensive industries in Google 
Scholar in June 2018 returned: 
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•    8 articles with the term in the title; 
•    371 articles including the word; 
 
The theoretical economic ground for the understanding of design-intensive industries could go 
back to the work from Professor Keith Pavitt, the former director of SPRU, who proposed the 
concept of ‘taxonomy of innovation’ (Pavitt, 1984). The main idea is that the technological 
change pattern is different from industries (Pavitt, 1984). For example, Fig. 48 presents the 
investment in R&D and Design among different sectors based on the classification on: 
 
• the “Low Technology” Design orientated sectors; 
• the “Medium Tech” Mixed Sectors; 
• “High Tech” R&D. 
 
This could be seen as the initial attempt for the classification of the design-intensive industries 
within innovation studies. 
 
 
Figure 48 Investment in R&D and design in UK manufacturing  
(Source: Tether, 2005) 
There are different definitions for the identification of ‘design-intensive industries’ (Thompson, 
Sissons and Montgomery, 2012; Design Council, 2018b). For this research, the choice of the 
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definition of ‘design-intensive industries’ from the EUIPO-EPO study is based on several 
considerations. Firstly, the EUIPO-EPO approach was feasible, for example, expanding the 
accessibility of trade data in the developing countries based on the similarity of the sector 
description from different code system, i.e. NACE codes and HS codes. Secondly, it is feasible 
for conducting firm-level analysis based on the identification of selected design-intensive 
industries; in other words, the future firm-level analysis could choose the sample from the 
identified design-intensive industries (Dell’Era and Verganti, 2010). Indeed, as it has been 
discussed in the previous section, industrial designs rights are applied to a wide variety of 
products of industry and handicraft items which could be seen as design-intensive industries: 
from packages and containers to furnishing and household goods, from lighting equipment to 
jewelry, and from electronic devices to textiles. Industrial designs may also be relevant to 
graphic symbols, graphical user interfaces (GUI), and logos.  
 
More specifically, for this research, two prominent groups of indicators for the measurement 
of design-intensive industries and trademark-intensive industries have been identified by the 
EUIPO-EPO: 
 
•    Employment:  
 
o    Total employment;  
o    Wage level; 
 
•    Output:  
 
o    Industrial design and trademark registration per 1000 employee;  
o    GDP;  
o    Export. 
 
Industries such as ‘watches and clocks’ account for a small proportion of overall employment 
but have extremely high design intensity. In contrast, ‘clothing and footwear’ is a large sector 
regarding employment but with much lower design activity (Fig. 49). Areas for trademark-
intensive industries such as “Leasing of intellectual property and similar products, except 
copyrighted works” represent a small proportion of overall employment but has extremely high 
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trademark intensity. On the contrary, manufacture of perfumes and toilets is a relatively large 
sector regarding total employment, but with much lower brand activity (Fig. 50). With the 
relative emphasis of design in this study, not all trademark-intensive industries have been 
included in the data collection. Some industries such as ‘research on experimental development 
of biotechnology’ and ‘manufacture of essential pharmaceutical products’ are less relevant to 
the research topic of this study and have been excluded from the data collection for composing 
the list of indicators (Epo and Euipo, 2016; 2019; Epo and Ohim, 2013). 
 
Figure 49 The 20 most design-intensive industries  
(Author) 
 
Figure 50 The 20 most trademark-intensive industries  
(Author) 
Manufacture of watches 
and clocks: 9.95, 90.68 Leasing of intellectual property and similar 
products, except 
copyrighted works: 16.15, 
78.59Manufacture of cutlery: 
19.75, 70.23 Manufacture of ceramic 
household and 
ornamental articles: 
66.85, 66.24Wholesale of watches and 
jewellery: 54.65, 39.8
Manufacture of electric 
lighting equipment: 
173.3, 38.18
25.5, 36.98
14.5, 35.52
42.5, 30.79 Manufacture of electric domestic appliances: 
213.15, 29.0852, 26.25
138.6, 25.218.4, 24.36 140.55, 23.730.95, 23.05 145.9, 22.17
6.1, 22.13 157.85, 21.57
Wholesale of clothing and 
footwear: 394.15, 19.66
79.8, 17.08
y = -0.0885x + 44.983
0
10
20
30
40
50
60
70
80
90
100
0 50 100 150 200 250 300 350 400 450
De
sig
ns
/ 1
,0
00
 e
m
pl
oy
ee
s 
Total employment (Rounded to nearest 50) 
Leasing of intellectual 
property and similar 
products, except 
copyrighted works 
16.15, 212.22
54.6, 38.81
Manufacture of wine 
from grape 106.15, 
38.78
46.75, 35.91
Manufacture of 
perfumes and toilet 
preparations 136.75, 
32.4
332, 25.46
140.55, 22.54
y = -0.0749x + 40.8110
50
100
150
200
250
0 50 100 150 200 250 300 350
Tr
ad
em
ar
k/
1,
00
0 
em
pl
oy
ee
s 
Total employment (Rounded to nearest 50) 
 153 
Thirdly, in terms of the economic value on those design-intensive industries identified in this 
study, the EUIPO and EPO reports provide the most comprehensive economic analysis based 
on the 615 NACE classes of industries (Table. 9). Specifically, among the 615 classes 
industries, 470 industries use designs, and 165 of them are identified as design-intensive, i.e. 
have an average number of designs per 1,000 employees that exceeds the overall average of 
1.655. A full list of the design-intensive industries identified by the EUIPO and EPO (Epo and 
Euipo, 2016; 2019; Epo and Ohim, 2013) is attached in Appendix Five for further reference. 
Design-intensive industries are thus considered as the modern sectors, which simultaneously 
satisfies two essential conditions: productivity is higher than in the traditional sector, and it is 
sufficiently labor-intensive to transmit these productivity gains to a sizeable share of the wage 
sector.  
 
Most recently, according to the EUIPO-EPO 2019 study, design-intensive industries 
contributed to an average of 16.2% of the EU GDP between 2014 and 2016, which accounts 
for around 20.9% of the total employment in the EU. These industries have an average 40% 
wages premium compared to non-IP-intensive industries. Due to the high value associated with 
design-intensive industries, infringement of industrial design rights generates significant costs 
to the rights owners to the economy in general (Table. 9). Design-intensive industries are 
mostly in the manufacturing (secondary) sector of the economy, the remaining five industries 
are taken up by service industries, including four wholesale/distribution industries (based on 
design registration filed in 2014-2016 and subsequently granted).  
 
Further evidence has been provided by a study from 130,000 European firms with financial 
information and IPR data – the most comprehensive data set for the understanding of design-
related intellectual property at the company level in European Union (OHIM, 2015). It has 
firmly shown that companies’ own industrial design rights and trademarks have improved their 
performance over those that do not. Most recently, a further study on the use of intellectual 
property rights for high-growth firms (HGFs) in European Union further demonstrates that 
SMEs that use bundles of trade marks, patents and industrial designs instead of a single 
category of IPR are even more likely to achieve high growth (Epo, 2019). 
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 2008-2010 
Average 
2011-2013  
Average 
2014-2016 
Average 
Design-intensive industries    
Employment    
Employment (Direct) 26,657,617 25,662,683 30,711,322 
Employment (Direct) Share of Total 
Employment 
12.2% 11.9% 14.2% 
Employment (indirect) 12.121.817 13.010.825 14,361,966 
Employment (direct + indirect) 38.779.434 38.673.508 45,073,288 
Share of total employment (Direct + indirect)  17.9% 20.9% 
GDP    
Value Added (GDP) (Euro million) 1.569.565 1.788.811 2,371,282 
Share of total EU GDP 12.8% 13.4% 16.2% 
Wages 2010 2013 2016 
Average personnel cost  666 Euro per 
week 
732 Euro per 
week 
761  Euro per 
week 
Premium (compared to non-IP-intensive 
industries) 
31% 38% 40% 
EU External Trade 2010 2013 2016 
Export (Euro million) 724,292 945,084 1,261,774 
Share of Exports 53.4% 54.8%  
Import (Euro Million) 703.586 701,754 1,194,885 
Share of imports 46.0% 39.7%  
NET EXPORTS (euro million) 20.706 243.332 66,889 
Brand-intensive industries 2008-2010 
Average 
2011 – 2013 
Average 
2014 – 2016 
Average 
Employment    
Employment (Direct) 45.508.046 45.789.224 46,700,950 
Employment (Direct) Share of Total 
Employment 
20.8% 21.2% 21.7% 
Employment (indirect) 17.600.397 19.697.110 18,346,986 
Employment (direct + indirect) 63.108.443 65.486.334 65,047,936 
Share of total employment (Direct + indirect)  30.3% 30.2% 
GDP    
Value Added (GDP) (Euro million) 4,163,527 4,812,310 5,447,857 
Share of total EU GDP 33.9% 35.9% 37.3% 
Wages    
Average personnel cost 719 Euro per 
week 
783 Euro per 
week 
805 Euro per 
week 
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Table 9 The economic impact of design-intensive industries and brand-intensive industries in the European Union 
(Author)  
 
Fourthly, in terms of the intrinsic characteristic of those identified design-intensive industries 
identified by the EUIPO-EPO, a fundamental assumption is that the degree to which an 
industry is design-intensive or brand-intensive is an intrinsic characteristic of that industry, 
regardless of where it is located or which country the industry is based in (Epo and Euipo, 2016; 
2019; Epo and Ohim, 2013). This research has thus further summarized the intrinsic 
characteristics of design-intensive industries based on the best evidence available (Epo and 
Euipo, 2016; 2019; Epo and Ohim, 2013): 
 
• “Wage premium” – the average personal cost in design-intensive industries is 732 euro 
per week, 38% higher compared with no-IPR industries. More specifically, the wages 
per employee per year at the industrial design owning companies (46,747 Euro) and 
trademark holding companies (45,139 Euro) – “the wage premium” – are 23.0% and 
18.8% higher than those non-owners of IPR companies (37,996 Euro) (Table. 9). 
 
• “Revenue premium” – the revenue per employee per year in firms owning industrial 
design rights (296, 316 Euro) and trademarks (292, 011 Euro) are 31.4% and 29.5% 
Premium (compared to non-IP intensive 
industries) 
42% 48% 48% 
EU External Trade    
Export (Euro million) 1023.981 1.275.472 1,613,366 
Share of Exports 75.5%   
Import (Euro million) 1.158.860 1.261.002 1,600,703 
Share of Imports 75.7%   
Net exports (Euro million)  14.470 12,663 
Counterfeiting of design-intensive industries and 
trademark-intensive industries 
2013  2016 
Revenue lose annually (Euro billion) 36.9 121 
Direct Employment Lost 403,865 ‘’ 
Direct and Indirect Revenue Lost Annually (€  
billion) 
56.15 ‘’ 
Direct and Indirect Employment Losses 614.745 ‘’ 
Loss of Government Revenue Annually (€  
billion) 
10.93 ‘’ 
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higher compared with those non-owners of IPR companies (225,540 Euro), this 
“revenue premium” is largest for design owners and followed by trademark holders  
(Table. 9).  
 
• “Performance premium” – companies that have brand and design (48% higher), 
trademark only (33% higher), and patent, trademark and designs (34% higher) 
demonstrated the highest “performance premium” than the non-owners regarding 
revenue per employee. This “performance premium” is larger in the case of SMEs than 
in the case of all companies. Specifically, SMEs that owns trademarks at the sample 
country level IPRs (Patents, Trademarks, and Industrial Designs) have almost 32 
percent higher revenue per employee than SMEs that do not own IPRs at all (Table. 9).  
 
• “Productivity premium” – robust correlations are found between design use and firm’s 
productivity growth – a 10.4% higher productivity growth rate than similar-sized 
companies within their sectors (Fernando Galindo-Rueda and Valentine Millot, 2015), 
the effect of design use on productivity growth is significant in all segments except 
among less knowledge-intensive services (Fernando Galindo-Rueda and Millot, 2015); 
 
• “Export-oriented” – The external export value of design-intensive industries in 2013 
was Euro 945.084 million, which takes a 54.8% of the total share of the exports in the 
European Union with Euro 243.332 million net exports value. Also, the external export 
value of the brand-intensive industries in 2013 was Euro 1.275.472 million; 
 
• “Manufacturing focus” – Design and trademark owner companies are mainly from the 
manufacturing sector (C) as well as the wholesale & retail trade (G) according to NACE 
codes. Also, exclusive rights over industrial designs protect innovative designs and 
encourage creativity in industrial and manufacturing sectors; 
 
• “Meeting the expanding global middle-class lifestyle consumption market” – The 
development opportunity for the identified design-intensive industries is that they could 
meet the needs of the expanding global middle-class. Indeed, there were about 3.2 
billion people in the middle-class at the end of 2016 (Kharas, 2017). In 2015, middle-
class consumption was about $35 trillion (in 2011 PPP terms), by 2030, the global 
middle-class consumption could be $29 trillion more than in 2015 (Kharas, 2017). The 
 157 
expanding of the middle-class is associated with the expanding demand for middle-
class lifestyle products.  
 
Last but not least, though this research has summarized intrinsic characteristics of the “design-
intensive industries”, the critical point here is that the top 20 design-intensive industries 
identified in this research are not static but evolve over time (Epo and Euipo, 2016; 2019; Epo 
and Ohim, 2013) (Table. 10). This evolution meets the emerging opportunities from area of 
technologies that help mitigate the effects of climate change (CCMTs) and technology that 
supports the digital transformation, also known as the Fourth Industrial Revolution (4IR) (Epo 
and Euipo, 2016; 2019; Epo and Ohim, 2013; Schwab and Davis, 2018). Indeed, the economic 
weight of industries engaged in the development of climate change mitigation technologies 
(CCMTs) and those related to the Fourth Industrial Revolution (4IR) has increased in recent 
years. CCMT industries counted for 2.5% of employment and 4.7% of GDP in the EU in 2014-
2016, while the 4IR sectors made up 1.9% of employment and 3.9% of GDP during the same 
time period. 
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2011 to 2013 NACE code NACE description 2014 to 2016 NACE code NACE description 
26.52 Manufacture of watches and clocks 77.40 Leasing of intellectual property and similar 
products, except copyrighted works 
77.40 Leasing of intellectual property and similar 
products, except copying works 
27.40 Manufacture of electric lighting equipment 
25.71 Manufacture of cutlery 46.47 Wholesale of furniture, carpets and lighting 
equipment 
23.41 Manufacture of ceramic household and ornamental 
articles 
25.71 Manufacture of cutlery 
46.48 Wholesale of watches and jewelry 23.42 Manufacture of ceramic sanitary fixtures 
27.40 Manufacture of electric lighting equipment 32.40 Manufacture of games and toys 
28.24 Manufacture of power-driven hand tools 23.41 Manufacture of ceramic household and ornamental 
articles 
14.11 Manufacture of leather clothes 26.52 Manufacture of watches and clocks  
32.30 Manufacture of sports goods 28.14 Manufacture of other taps and valves 
27.51 Manufacture of electric domestic appliances 27.51 Manufacture electric domestic appliances 
32.40 Manufacture of games and toys 32.91 Manufacture of brooms and brushes 
28.14 Manufacture of other taps and valves 25.72 Manufacture of locks and hinges 
23.49 Manufacture of other ceramic products 46.48 Wholesale of watches and jewelry 
32.99 Other manufacturing n.e.c 46.15 Agents involved in the sale of furniture, household 
goods, hardware and ironmongery 
23.42 Manufacture of ceramic sanitary fixtures 32.30 Manufacture of sports goods 
46.47 Wholesale of furniture, carpets and lighting 
equipment 
32.12 Manufacture of jewelry and related articles 
30.99 Manufacture of other transport equipment n.e.c 46.42 Wholesale of clothing and footwear 
25.72 Manufacture of locks and hinges 14.19 Manufacture of other wearing apparel and 
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accessories 
46.42 Wholesale of clothing and footwear 32.99 Other manufacturing n.e.c 
17.22 Manufacture of household and sanitary goods and 
of toilet requisites 
23.19 Manufacture and processing of other glass, 
including technical glassware 
 
Table 10 The evolution of the top 20 design-intensive industries from 2011 to 2016 based on the NACE code  
(Author) 
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5.4.2 The Propensity for Suffering from Counterfeiting 
 
Based on a series of report from EUIPO, EPO and OECD (Epo and Euipo, 2016; 2019; OECD-
EUIPO, 2019), this research has compared the industry description for the 20 most design-
intensive industries, the 20 most brand-intensive industries (Epo and Euipo, 2016; 2019), and 
the top 20 industries with respect to their propensities to suffer from counterfeiting (OECD-
EUIPO, 2019) (Table. 11). For the first time, this research has demonstrated evidence that the 
understanding of the counterfeiting activities should consider the design-intensive industries 
instead of the conventional approach of only focusing on the trademark-intensive industries: 
 
• 12 out of 20 (60%) most design-intensive industries are considered as the top 20 
industries with propensities to suffer from counterfeiting;  
 
• 14 out of 20 (70%) top industries concerning their propensities to suffer from 
counterfeiting are considered as design-intensive industries or brand-intensive 
industries. 
 
Design-intensive industries Brand-intensive industries Counterfeiting-intensive 
industries 
The 20 most design-intensive 
industries identified by EUIPO-EPO 
(2019), average 2010 – 2014 and 
subsequently granted. 
The 20 most brand-intensive 
industries identified by EUIPO-
EPO (2019), average 2010 – 2014 
and subsequently granted. 
Top 20 Industries with respect to 
their propensities to suffer from 
counterfeiting, GTRIC-P, 
average 2014-2016 by OECD-
EUIPO (2019) 
NACE  
code 
NACE description NACE  
code 
NACE description  Harmonized 
System (Category 
Number) 
GTRIC – P 
77.40 Leasing of intellectual 
property and similar 
products, except copyrighted 
works 
77.40  Leasing of intellectual 
property and similar 
products, except 
copyrighted works 
Perfumery and 
cosmetics (33) 
1.000 
27.40 Manufacture of electric 
lighting equipment 
26.80 Manufacture of 
magnetic and optical 
media 
(42) Articles of 
leather; handbags  
1.000 
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46.47 Wholesale of furniture, 
carpets and lighting 
equipment 
10.86 Manufacture of 
homogenized food 
preparations and 
dietetic food 
(61) Clothing, 
knitted or 
crocheted 
1.000 
25.71 Manufacture of cutlery 17.24 Manufacture of 
wallpaper 
(64) Footwear  1.000 
23.42 Manufacture of ceramic 
sanitary fixtures 
21.10 Manufacture of basic 
pharmaceutical 
products 
(91) Watches  1.000 
32.40 Manufacture of games and 
toys 
11.01 Distilling, rectifying 
and blending of spirits 
(95) Toys and 
games 
1.000 
23.41 Manufacture of ceramic 
household and ornamental 
articles 
11.02 Manufacture of wine 
from grapes 
(63) Other made-
up textile articles  
0.992 
26.52 Manufacture of watches and 
clocks  
20.42 Manufacture of 
perfumes and toilet 
preparations 
(24) Tobacco  0.977 
28.14 Manufacture of other taps 
and valves 
58.19 Other publishing 
activities 
(65) Headgear 0.977 
27.51 Manufacture electric 
domestic appliances 
72.11 Research and 
experimental 
development on 
biotechnology  
(96) 
Miscellaneous 
manufactured 
articles  
0.964 
32.91 Manufacture of brooms and 
brushes 
32.40 Manufacture of games 
and toys 
(71) Jewelry 
 
0.936 
25.72 Manufacture of locks and 
hinges 
32.30 Manufacture of sports 
goods 
(90) Optica, 
photographic and 
medical apparatus 
0.856 
46.48 Wholesale of watches and 
jewelry 
58.21 Publishing of computer 
games 
(92) Musical 
instruments  
0.811 
46.15 Agents involved in the sale 
of furniture, household 
goods, hardware and 
ironmongery 
59.20 Sound recording and 
music publishing 
activities 
(60) Knitted or 
crocheted fabrics 
 
0.645 
32.30 Manufacture of sports goods 18.11 Printing of newspapers (66) Umbrellas 0.641 
32.12 Manufacture of jewelry and 
related articles 
11.03 Manufacture of cider 
and other fruit wines 
(85) Electrical machinery and 
electronics / 0.635; 
 
(62/65) Clothing and accessories, 
not knitted or crocheted / 0.592; 
46.42 Wholesale of clothing and 
footwear 
59.13 Motion picture, video 
and television program 
distribution activities 
 162 
14.19 Manufacture of other 
wearing apparel and 
accessories 
32.99 Other manufacturing 
n.e.c. 
 
(94) Furniture / 0.500; 
 
(82) Tools and cutlery of base 
metal / 0.474; 
 
(69) Ceramic products / 0.422.
 
 
32.99 Other manufacturing n.e.c 10.89 Manufacture of other 
food products n.e.c. 
23.19 Manufacture and processing 
of other glass, including 
technical glassware 
63.12 Web portals 
 
Table 11 The comparison among the industry description for the 20 most design-intensive industries and the 20 
most brand-intensive industries as well as the most top 20 industries with respect to their propensities to suffer 
from counterfeiting 
(Author) 
 
Based on the evidence provided in this research, the aspect of design-intensive industries which 
has been neglected in existing literature is its propensity for suffering from counterfeiting. In 
other words, the natural impediments to imitation - secrecy and complexity - are largely 
ineffective in the industrial design protection context for those design-intensive industries. The 
economic impact of counterfeiting on global trade and its negative impact on economic 
development will be discussed in the rest of this section. Initially, the OECD’s studies of global 
counterfeiting (OECD, 2008) estimated that global trade in counterfeit goods accounted for 
1.9% of world trade in 2007 or 250 billion USD. It is further estimated that in 2013 global 
trade-related counterfeiting accounts for 2.5% of world trade or 461 billion USD. This has 
increased to USD 509 billion in 2016 which represents 3.3% of the world trade (Fig. 51). This 
amount does not include domestically produced and consumed counterfeit and pirated products, 
or pirated digital products being distributed via the Internet. More broadly, the total value of 
counterfeit and pirated goods (total international trade in counterfeit and pirated goods plus 
total domestic production and consumption of counterfeit pirated goods) in 2013 is around 923 
billion to 1.13 trillion; it is predicted to reach USD 1.90 to 2.81 trillion in 2022 ( BASCAP and 
INTA, 2017) (Fig. 52). This growth was reported during a period of relative slowdown in 
overall world trade. Consequently, as represented by the data, the intensity of counterfeiting 
and piracy is on the rise, with significant potential risk to intellectual property (IP) in the 
knowledge-based, open and globalized economy (Gereffi, 2019). 
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Figure 51 The economic impact of counterfeiting on the global economies 
 (Source: OECD -EUIPO, 2017) 
 
 
 
Figure 52 The export value of global counterfeiting worldwide, except China, 2013  
(Author)
© GeoNames, MSFT, Microsoft, NavInfo, Navteq, Thinkware Extract, Wikipedia
Powered by Bing
The export value on global counterfeiting wordwide, except China, 2013.
62 1,981
Million US$
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Specifically, since 2016, OECD and EUIPO has published a series of reports for unpacking the 
black box of global counterfeiting activities: 
 
• Trade in Counterfeit and Pirated Goods: Mapping the Economic Impact (OECD-
EUIPO, 2016); 
• Mapping the Real Routes of Trade in Fake Goods (OECD-EUIPO, 2017); 
• Trade in Counterfeit Goods and Free Trade Zones: Evidence from Recent Trends 
(OECD-EUIPO, 2018); 
• Why Do Countries Export Fakes? The Role of Governance Frameworks, Enforcement 
and Socio-Economic Factors (OECD-EUIPO, 2018b); 
• Trends in Trade in Counterfeit and Pirated Goods (OECD-EUIPO, 2019). 
 
Taking the UK as an example, the global trade in fake goods infringing the UK intellectual 
property amounted to 13.4 billion GBP and resulted in 60,000 jobs loss as well as 3.8 billion 
GBP tax revenue loss for the UK government in 2013 (OECD-UKIPO, 2017). It rose to 16.2 
billion GBP in 2016 (OECD-UKIPO, 2019). E-commerce has been identified as a major 
enabler for the distribution and sale of counterfeit and pirated tangible goods as it opens new 
possibilities to get access to such goods in areas that were traditionally beyond the scope of 
counterfeiters. Indeed, based on the examples, it is interesting to see that the neglected impact 
of the counterfeit and pirated imports is multi-faceted. Three perspectives of this impacts have 
been summarized:  
 
• The industries perspective (lower sales and profits; job losses; brand erosion and lower 
innovation, etc.);  
 
• The government perspective (higher unemployment, lower growth rate in the long term, 
negative impact on innovation, etc.); 
 
• The consumer’s perspective (lower consumer surplus, etc.). 
 
The economic threat posed by these practices undermines innovation and hampers economic 
growth (especially that of developing countries). Globalization, trade facilitation, and the rising 
economic importance of intellectual property have been fueling economic growth on the one 
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hand, while on the other opening up new opportunities for criminal networks of counterfeiters 
to expand the scope and scale of their operations. 
 
Secondly, what is particularly interesting for this study is that the majority of the counterfeiting 
trade of those design-intensive industries are from the free trade zones of developing countries 
(OECD-EUIPO, 2016; 2018). The number and importance of the free trade zones have grown 
significantly over time, which we can understand from the evolution perspective:  
 
• In 1970, 30 countries had 80 zones with exports totaling USD 6 billion; 
• In 2018, the number has now grown to over 3000 zones in 135 countries. 
 
The zones have a significant economic impact, accounting for over 68 million direct jobs and 
over USD 500 billion of direct trade-related value-added. However, one issue for these FTZs 
is that there is a trend for privatization: the FIAS study indicates that 62% of the 2301 zones in 
developing and transition countries were developed or operated by private sector, compared 
with less than 25% in the 1980s. This trend of the privatization has been considered as one of 
the main reasons for attracting organized counterfeiters. Most recently, the recommendation 
on enhancing transparency in free trade zones has been proposed in order to assist governments 
and policy makers in reducing and deterring illicit trade conducted through and inside Free 
Trade Zones (FTZs) (OECD, 2019). 
 
Thirdly, trade in the counterfeiting and pirated industries is a very dynamic and constantly 
changing phenomenon (OECD-EUIPO, 2019). It has been shaped by the overall economic 
background in recent years: 
 
• Reduction in volumes of manufactured trade in recent years; 
• Rapid growth of trade in small parcels; 
• Strengthening of the role of FTZs. 
 
For example, between 2011 and 2016, the list of top 20 industries that suffer from 
counterfeiting has slightly changed. From the year of 2011 to 2013, the top 3 industries 
included watches, leather goods and headgear. From the year of 2014 to 2016, the top 3 
industries with propensity to suffer from counterfeiting including perfumery and cosmetics, 
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toys and clothing, knitted or crocheted (OECD-EUIPO, 2019).  
 
Particularly, the ICT industries demonstrated a high intensity of counterfeiting. A large amount 
of the consumer tech is counterfeiting. The world trade in counterfeit ICT goods accounted for 
as much as USD 143 billion in 2013, and 6.5% of ICT products traded worldwide were fake. 
The share of fakes in ICT imports is well above the average share of counterfeiting goods in 
total trade.  It is interesting to notice that companies in the United States are hit the hardest by 
the trade in counterfeit ICTs. Almost 43% of all seized fake ICT goods infringe the intellectual 
property (IP) rights of firms registered in the United States. Other OECD countries are also 
strongly affected (notably Finland, Japan, Korea and Germany).  
 
The fashion and luxury sector should be particularly mentioned in this research as well.  Indeed, 
for years the luxury industry has waged a battle against counterfeiters. In a recent article from 
Harvard Business Review, the question of how luxury brands can beat counterfeiters has been 
explored (Roberto, 2019). 
Fourthly, the People’s Republic of China and Hong Kong (China) emerges as the top 
provenance of counterfeit goods.  The Harvard Business Review (2018) gives some suggestions 
on how brands can fight counterfeits in China. Most recently, right after the second China 
International Import Exposition (CIIE), the Chinese government along with the UAE police 
bust US$ 255 million fake luxury products (Dave, 2019). Counterfeiting can never be defeated 
completely, but it can be discouraged through law, technology, and culturally sensitive tactics.  
Apart from China and Hong Kong (China), several Asian economies, including India, Thailand, 
Turkey, Malaysia, Pakistan and Viet Nam are important producers in many sectors, although 
their role is much less significant. Turkey appears to be an important producer in some sectors, 
such as leather goods and cosmetics.  
 
Table. 12 presents the quantitative representation of the selected country’s GTRIC - p19 index 
for selected sectors. The higher the GTRIC – p index of the industry, the stronger the 
counterfeiting activities of that sector. 
 
19 The General Trade-Related Index of Counterfeiting for products (GTRIC - p): an index of industry sectors 
(HS) according to their relative propensity of containing counterfeit products. 
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 Share (in 
USD) of 
global 
physical 
counterfei
ting  
Percent
age of 
total 
global 
physical 
counter
feiting 
figure 
The 
perfum
ery and 
cosmeti
cs  
The 
articles 
of 
leather 
, 
handb
ags 
Clothi
ng 
and 
textile 
fabric
s 
Footw
ear 
Jewel
ry 
Electro
nics and 
electrica
l 
equipm
ent 
Toy
s 
and 
gam
es 
China 285,451,20
0,000 
72.00% 1.00 1.00 1.00 1.00 0.86 1.00 1.00 
Argentina 1,714,143,
665 
0.37% 0.00 0.04 0.06 0.02 0.00 0.02 0.01 
Colombia 1,207,409,
361 
0.26% 0.02 0.09 0.11 0.07 1.00 0.06 0.06 
South Korea 1,151,431,
914 
0.25% 0.02 0.10 0.09 0.11 0.07 0.22 0.07 
Brazil 1,079,153,
781 
0.23% 0.03 0.06 0.02 0.04 0.00 0.04 0.04 
the US 871,697,06
1 
0.19% 0.06 0.14 0.17 0.19 0.06 0.13 0.13 
Taiwan, 
China 
752,993,92
6 
0.16% ‘’ ‘’ ‘’ ‘’ ‘’ ‘’ ‘’ 
Switzerland 611,274,13
3 
0.13% 0.03 0.06 0.10 0.06 0.01 0.07 0.03 
UK 510,429,27
4 
0.11% 0.02 0.07 0.07 0.05 0.04 0.05 0.01 
Japan 494,802,93
4 
0.11% 0.01 0.20 0.03 0.10 0.05 0.04 0.01 
Germany 421,093,34
9 
0.09% 0.02 0.30 0.04 0.01 0.01 0.06 0.03 
 
Table 12 The GTRIC index for selected sectors in selected countries and regions   
(Author) 
 
Also, the qualitative description on the main types of counterfeit products shipped worldwide 
and their producers, 2011- 2013 has been summarized in Table. 13: 
 
Producers Type of goods 
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China (People’s Republic of) Article of leather and footwear; clothing; electronic and electrical 
equipment; perfumery and cosmetics; watches and jewelry; toys and 
games 
India Articles of leather and footwear; clothing; electrical equipment; perfumery 
and cosmetics; watches and jewelry; toys and games 
Turkey Articles of leather and footwear; clothing; electronic and electrical 
equipment; perfumery and cosmetics; watches and jewelry; toys and 
games 
Thailand Articles of leather and footwear; clothing; electronic and electrical 
equipment; watches and jewelry; toys and games 
Indonesia Articles of leather and footwear; watches and jewelry; toys and games 
Vietnam Articles of leather and footwear; clothing; watches and jewelry; toys and 
games 
Peru Clothing 
Malaysia Articles of leather and footwear; perfumery and cosmetics; watches and 
jewelry; toys and games 
Algeria Electronic and electrical equipment 
South Korea Electronic and electrical equipment 
Mexico Clothing; electronic and electrical equipment; toys and games 
Singapore Electronic and electrical equipment; perfumery and cosmetics 
 
Table 13 The main types of the counterfeit products shipped worldwide and their production from 2011 to 2013 
(Author) 
 
As a result, a rising volume of rights holders threatened by counterfeiting are registered in 
emerging economies, for example, Brazil or China. Counterfeiting represents a critical risk for 
all innovative companies that rely on IP to support their business strategies, even in developing 
countries (OECD-EUIPO, 2019). 
 
To sum up, the global trade-related counterfeiting has witnessed significant growth in recent 
years. This growth was reported during a period of a relative slowdown in overall world trade, 
and a significant potential risk to intellectual property (IP) in the knowledge-based, open and 
globalized economy has been identified (OECD-EUIPO, 2019). The limitation for existing 
literature is that the investigation of the economic impact of the counterfeiting does not take 
design-intensive industries into account.  For the first time, this research has investigated the 
design-intensive industries with the counterfeiting industries based on publicly available data. 
The evidence indicated that 60% of the most design-intensive industries are considered most 
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likely to suffer from counterfeiting. 70% of the top industries likely to suffer from 
counterfeiting are design-intensive industries or brand-intensive industries.  
 
5.5 The National Design System 2.0 - A New Model for The Measurement of The National 
Design System 
 
Based on the investigation from the previous sections, several steps have been proposed by 
researcher in order to identify the new model for the measurement of the national design system: 
 
• The clarification of the background theory; 
• Identification of the elements within the new model; 
• Identification of the core measures within the elements; 
• Composing the ratios within the new model “National Design System 2.0” – ratios with 
reference from other sources and ratios with author’s calculation; 
• Analysis of the data. 
 
Firstly, the background theory of the national design system as well as the initial limitation for 
the measurement of the National Design System has been presented in Chapter Three (Moultrie 
and Livesey, 2009). The definition of the national design system in this research is: 
 
“[…] elements that interact in shaping product form design process as well as elements 
that link the design of product form to economic performance.”
 
Secondly, based on the review of the existing literature in Chapter Two and Chapter Three, 
eleven elements have been identified within the new model: 
 
• GDP; 
• Global Value Chains; 
• Financial Infrastructure; 
• Advanced Infrastructure; 
• Window of Opportunities – Consumption-driven Economy; 
• Design-intensive Industries; 
• Counterfeiting; 
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• Design Award; 
• Design –related Intellectual Property; 
• Intangible capital. 
 
The preliminary semi-structural interviews were conducted in order to justify the rationale of 
the elements identified from the existing literature. The summary of the information for the 
interviewees is presented in Table. 14. The feedbacks and codes from the semi-structural 
interview which consolidate the elements are presented in Table. 15. 
 
Name Affiliation Institution Position Location Time 
Mr. Andrew 
Crosby 
International Centre for Trade and 
Sustainable Development (ICTSD) 
Managing 
Director 
Geneva, Switzerland. 
World Trade 
Organization Public 
Forum 
2016 
Mrs. 
Carolina 
Quintana 
United Nations Conference on Trade 
and Development (UNCTAD), 
Creative Economy Program 
Economic Affairs 
Officer 
Geneva, Switzerland. 
United Nations Geneva 
Office 
2015-
2016 
Mr. Bonapas 
Onguglo 
United Nations Conference on Trade 
and Development (UNCTAD), Trade 
Analysis Branch 
Head of the Trade 
Analysis Branch 
Geneva, Switzerland. 
United Nations Geneva 
Office 
2015-
2016 
Mr. Christian 
Knebel 
United Nations Conference on Trade 
and Development (UNCTAD), 
Division on International Trade in 
Goods and Services, and 
Commodities 
Associate Expert Geneva, Switzerland. 
United Nations Geneva 
Office 
2015-
2016 
Mr. 
Hongqiang 
Xu 
Development Research Center of the 
State Council of the People’s 
Republic of China, Foreign 
Economic Relations Department 
Director of the 
research office 
No.2 
University of 
Cambridge, Institute for 
Manufacturing, United 
Kingdom 
2015 
Mr. Wangxi 
Han 
UNESCO Creative Cities (Shenzhen) 
Promotion Office 
Director Shenzhen, China.  2016 
Mrs Jin Pan UNESCO Creative Cities (Shanghai) 
Promotion Office 
Vice Secretary 
General 
Shanghai, China. 2015 
Dr. Raymond 
Tavares 
United Nations Industrial 
Development Organization 
(UNIDO), Business Environment, 
Cluster and Innovation Division 
Industrial 
Development 
Officer 
Shanghai, China 2016 
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Department of Trade, Investment and 
Innovation 
Mrs Xiaoyan 
Wang 
Information Office of Nanjing 
Municipal Government 
Division Chief of 
Culture Exchange 
Branch 
Nanjing, China 2016 
Mr. Joshua 
Chipman 
International Growth Center Country 
Economist for 
Tanzania 
Cambridge, United 
Kingdom 
2016 
Mr. Tim 
Dobermann 
International Growth Center Country 
Economist for 
Myanmar 
Cambridge, United 
Kingdom 
2016 
 
Table 14 Summary of the information for the explorative enquiry of the interviewees  
(Author) 
 
Thirdly, based on the best evidence available, the core measures based on the identified 
elements has been identified by researcher from publicly available data sources: 
 
• GDP: 
o GDP per capital (Current US $); 
o GDP total (Million $); 
• Global Value Chains: 
o The global value chains participation index; 
o Total value of exports (Million $); 
• Financial Infrastructure: 
o Ease of getting credit; 
o Venture capital deals/bn PPS GDP; 
• Advanced Infrastructure: 
o Individual using the Internet as % population; 
o Fixed broadband subscriptions (per 100 people); 
• Window of Opportunities – Consumption-driven Economy: 
o Household final consumption expenditure; 
o Household final consumption expenditure per capital (Constant 2010 US $); 
• Design-intensive Industries: 
o Total value of top 20 design-intensive industries; 
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• Counterfeiting: 
o Total value of counterfeiting export (Million $); 
o Percentage of global physical counterfeiting; 
• Design Award: 
o IF World Design Guide; 
o Red Dot Design Award; 
• Design –related Intellectual Property: 
o WIPO Industrial design registration; 
o WIPO Industrial design classification; 
o WIPO Trademark registration; 
o USPTO Design patent application; 
o USPTO Top 5 design patent registration class; 
o USPTO Top 5 design patent registration companies; 
• Intangible Capital: 
o Global value added by intangible capital; 
o Manufacturing, value added. 
 
Further information on the publicly available source of data for the core measures identified in 
this research is presented in Table. 16. The selection of the core measures is mainly based on 
the availability of the data as well as the practitioner experience of researcher and Dr. James 
Moultrie. The global country dashboard of 37 countries20 based on the core measures has been 
constructed (Fig. 53). 
 
Fourthly, based on the core measures identified, the calculation of the core ratios for the new 
model based on original data thus becomes possible. Initially, the composition of the ratios was 
mainly based on researcher’s practitioner experience and expert experience from Dr. James 
Moultrie. It is recognized that the measurement and comparison of innovation cannot rely on 
a single indicator. In other words, no single indicator can provide a comprehensive picture of 
performance. Thus, it is necessary to look across a range of indicators. As described in Chapter 
Two, a common approach for the measurement of innovation from the latecomer perspective 
 
20 The global country dashboard for the national design system from 37 countries has been formulated by 
researcher as the complementary material for this research: 
https://www.dropbox.com/scl/fi/rxj6ia5dn2xt2a58l2mxr/CountryDashboard.xlsx?dl=0&rlkey=8dy6wlo66xby7i
2x5hl76eplr  
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is to consider a set of indicators or dimensions that collectively describe the overall “innovation 
system” in a nation. A similar approach has been taken for this study, recognizing that no single 
indicator can adequately represent the complexity of design in a nation.  
 
As a result, initial 10 ratios have been constructed: 
 
• The number of design patents granted /the number of the design patent application 
(From USPTO, not counted in this case); 
• Export value of top 20 design-intensive industries (Million $)/ Total Export value 
(Million $); 
• Total exports value (Million $) / GDP total (Million $); 
• Exports value of top 20 design-intensive industries (Million $) / GDP total (Million $); 
• Export value of top 20 design-intensive industries (Million $) / Number of industrial 
design counts in total registration through WIPO (Design count in total registrations 
direct and via the Hague system); 
• Export value of counterfeiting goods (Million $) / Export value of top 20 design-
intensive industries (Million $); 
• Export value of counterfeiting goods in individual country (Million $) / Total export 
value of counterfeiting goods worldwide (Million $); 
• Total design awards / The design registrations (Design count in total registration direct 
and via the Hague system) through WIPO; 
• The design registrations (Design count in total registration direct and via the Hague 
system)  through WIPO / GDP total (Million $); 
• Export value of top 20 design-intensive industries (Million $)/ Manufacturing, Value 
added (Million $); 
• Export value of top 20 design-intensive industries (Million $)/ Household final 
consumption expenditure per capital (constant 2010 US$). 
 
The validation of the ratios with industry experts and policy makers will be presented in 
Chapter Eight. A new model for the measurement of the national design system based on the 
validation of the ratios has been proposed - the National Design System 2.0 model (Fig. 54). 
The description for the ratios identified with the framework has been presented in Table. 17. 
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Author Time Title of the Article Name of the 
theme 
Corresponding Codes from interviews 
Multiple 2018/2017 Modern Evolutionary 
Economics/ Catch-up cycles 
and changes in industrial 
leadership: Window of 
opportunity and responses of 
firms and countries in the 
evolution of sectorial 
systems   
GDP Whether there is a “trap” for middle-income countries is still a question mark.  However, the 
fact is there is an economic stagnation for developing countries […];  
The enhancement of the awareness for the economic value of design among policy makers is of 
great concern […];  
The separate of the measurement system among R&D, design and innovation is a subtle point 
that policy maker needs to notice, without effective and comparable dataset, the economic value 
of design is less evident and persuadable […];  
There are many other priorities in terms of promoting innovation, such as information 
communication technologies and science & technology etc. […];  
How to persuade policy makers or to make them realize the advantage of design innovation is 
the area of great concern […] 
Should be really clear about the elements within the national design system. 
WIPO 2017 Intangible Capital in Global 
Value Chains 
GLOBAL 
VALUE 
CHAINS 
We have seen the design sectors demonstrated the strongest performance within the creative 
economy. It takes more than half of the total creative economy trade, and much of that is from 
the emerging market such as China. 
World 
Bank 
2012 The Middle-income Growth 
Trap 
ADVANCED 
INFRASTRUC
TURE 
The government in charge of the design industries in developing countries such as China is quite 
different. In Shanghai, for example, it was supervised by Shanghai Municipal Economic and 
Information Technology Commission. However, in other cities such as Shenzhen and Nanjing, 
it was supervised by the publicity department […] 
World 
Bank 
2017 Access to Finance, Product 
Innovation and Middle-
income Traps 
FINANCIAL 
INFRASTRUC
TURE 
The matching of the information for the financial service or credit markets to the designers and 
innovators in industry is really important […]  
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We have initiated the event co-organized with Harvard Business Review and UNESCO Creative 
Cities (Shanghai) Promotion Office which emphasis the new civilizations of the financial capital 
and design innovation.  
 2017 The Unprecedented 
Expansion of the Global 
Middle Class 
WINDOW OF 
OPPORTUNIT
Y – 
CONSUMPTIO
N DRIVEN 
ECONOMY 
[…] the demand for the design – intensive industries originate from the increase of the 
disposable income. 
EUIPO-
EPO 
2013; 2016 Intellectual Property Rights-
intensive Industries and 
Economic Performance in 
the European Union 
DESIGN-
INTENSIVE 
INDUSTRIES 
[…] By looking at the export from individual countries, it provides a unique perspective for the 
understanding of the national economy. 
The emphasis on other Intellectual Property intensive industries neglected the importance of the 
industrial design and the design-intensive industries. 
OECD-
EUIPO 
2016-2018 Trade in Counterfeit and 
Pirated Goods: Mapping the 
Economic Impact 
COUNTERFEI
TING 
[…] in common sense, the counterfeiting activities normally associated with the trademark of 
the intellectual property; 
 […] however, the comparison of the industrial design intensive industries and the 
counterfeiting -intensive industries is really interesting, we would like to read more about the 
research results. 
World 
Patent 
Informati
on 
2018 The validity of industrial 
design registrations and 
design patents as a 
measurement of “good” 
product design: A 
comparative empirical 
analysis  
DESIGN 
AWARD 
The measurement of the design is interesting; however, it only could capture the quantity of the 
design IP for example, in terms of the quality of the design, there still should be explored 
indicator for the measurement […].  
Design award is an indicator that could effectively communicate the quality of the design. 
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Table 15 The elements identified with the national design system framework  
(Author) 
WIPO 2018c/201
9 
WIPO World Intellectual 
Property Indicator 
DESIGN – 
RELATED IP – 
WIPO 
INDUSTRIAL 
DESIGN 
RIGHTS; WIPO 
TRADEMARK; 
USPTO 
DESIGN 
PATENT 
[…] Weather industrial design rights a solid indicator of the design activity is a question mark. 
Previous study on the European economies demonstrated irrelevant results foe some design 
strong driven economy such as Italy. 
[…] The valuation of the economic value of design is an interesting topic to explore, we would 
be very happy to see research in this filed which could provide policy implications […]. 
OECD 2013 New Source of growth: 
Intangible assets 
INTANGIBLE 
CAPITAL 
[…] The creative design is powerful however policy makers need evidence to see the value of 
this intangible capital.  
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Name of the Data Source Time Period Explanation of the Data 
Background information    
GDP    
GDP per capital (Current us $) (2015) World Bank 1970 - 2010 Further information can be accessed through the link:  
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD  
Total GDP (US $ million) (2015) World Bank 1970 – 2010 GDP at purchaser’s prices is the sum of gross product taxes and minus any subsidies not 
included in the value of the products. 
Global Value Chains    
The GVC participation index (2015) OECD-
WTO 
2015 The OECD and the WTO have undertaken a joint initiative to develop a database of trade in 
value-added (TiVA) indicators. The development of Trade in Value-Added (TiVA) 
measures considers the value added by each country in the production of goods and services 
that are consumed worldwide. TiVA indicators are designed to better inform policy makers 
by providing new insights into the commercial relations between nations. Further 
information could be accessed through the link: 
https://www.wto.org/english/res_e/statis_e/miwi_e/explanatory_notes_e.pdf  
 
Share of total exports ITC 2001 – 2016 Further information can be accessed through the link: 
https://www.trademap.org/Index.aspx  
Causation Factors    
Ease of getting credit World Bank 2001 - 2016 Further information can be accessed through the link:  
http://www.doingbusiness.org/en/data/exploretopics/getting-credit  
Venture Capital Deals / bn PPP$ GDP Thomson 
Reuters 
2001 - 2016 Further information can be accessed through the link:   
https://www.wipo.int/edocs/pubdocs/en/wipo_pub_gii_2017-annex2.pdf  and  
https://www.refinitiv.com/en/financial-data/indices/venture-capital-index  
Internet Use- Individual using the Internet as % 
of population 
World Bank 2001 - 2016 Further information can be accessed through the link: 
https://data.worldbank.org/indicator/IT.NET.USER.ZS  
 
 
 178 
Internet quality – Fixed Broadband subscriptions 
(Per 100 people)  
World Bank 2001 - 2016 Further information can be accessed through the link: 
https://data.worldbank.org/indicator/IT.NET.BBND.P2  
 
Design-intensive industries 
 
   
Share of top 20 design-intensive industries 
export 
EUIPO-
EPO; ITC 
Design-
intensive 
industries 
For the first time the identification of the design-intensive industries based on the publicly 
available data (At EU level). Design-intensive industries are defined as those industries that 
have above average use of registered design per 1000 employee (the overall average is 
1.655). Top 20 design-intensive industries have been identified by EUIPO-EPO (2016; 
2019).  With the increasing economic importance of climate change mitigation technologies 
(CCMTs) and the information technology sectors that are driving the Fourth Industrial 
Revolution (4IR), the top 20 design-intensive industries are evolving and not static. It could 
reflect the national producing and exporting activities and products with high design content. 
 
Electric domestic appliances ITC 2001 - 2016 The NACE code 27.51. 
Apparel and Accessories etc. ITC 2001 - 2016 The NACE code 46.42. 
Furniture ITC 2001 - 2016 The NACE code 46.47. 
Jewelry ITC 2001 - 2016 The NACE code 46.48. 
Clocks and Watches  ITC 2001 - 2016 The NACE code 26.52. 
Cutlery ITC 2001 - 2016 The NACE code 25.71. 
Ceramic household and ornamental articles  ITC 2001 - 2016 The NACE code 23.41. 
Leather clothes and Suitcases ITC 2001 - 2016 The NACE code 14.11. 
Power-driven hand tools ITC 2001 - 2016 The NACE code 28.24. 
Sports goods  ITC 2001 - 2016 The NACE code 32.30. 
Games and toys  ITC 2001 - 2016 The NACE code 32.40. 
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     Locks and hinges 
 
 ITC 2001 - 2016 The NACE code 25.72. 
 
     House-hold and sanitary goods and  
     of toilet requisites (e.g. Toilet paper) 
 
  ITC 2001 - 2016 The NACE code 17.22. 
 
    Electric lighting equipment 
 
  ITC 2001 - 2016 The NACE code 27.40. 
Counterfeiting    
Total value of Counterfeiting (Most recent) OECD-
EUIPO 
2013 and 2016 As long as a given product is protected by a trademark, patent, design rights or copy right 
that adds an economic value to its rights holder, it is likely that this product will suffer from 
counterfeiting and piracy. It is believed to be a major factor for impede innovation, especially 
in the developing countries. 
Percentage of global physical counterfeiting  OECD-
EUIPO/ 
U.S. 
Chamber of 
Commerce 
2013 The percentage of global physical counterfeiting in individual country. 
Further information can be accessed through the link:   
https://www.uschamber.com/sites/default/files/documents/files/measuringthemagnitudeofg
lobalcounterfeiting.pdf   
Design Award    
iF Design Award   Further information can be accessed through the link:  
https://ifworlddesignguide.com/design-guide/get-inspired/collections-overview/ 
 
Red Dot Award    Further information can be accessed through the link: 
https://www.red-dot.org/about-red-dot/  
 
WIPO Statistics    
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WIPO Industrial Design Registrations   Further information can be accessed through the link: 
https://www.wipo.int/ipstats/en/help/  
 
Design registrations (Design count in total 
registrations direct and via the Hague system) 
WIPO 1980 - 2016 One industrial design application may contain several designs. For reasons of international 
comparability, one should look at the count of designs to counter systemic differences 
between countries. 
 
Design registrations per million population WIPO 1980 - 2016 The total design count number per million population. 
Design registrations per 100 billion USD GDP 
(2011 PPP) (by origin) 
WIPO 1980 -2016 The total design count number as per 100 billion USD GDP by the origin of the applicants. 
Design Cost - effectiveness Index Taylor-
Wessing 
2015 The ranking of the design cost-effectiveness could indicate the nation’s intellectual property 
regime in a way in respect of the enforcement of the relevant industrial design IP rights. 
WIPO Trademark Registrations    
Class count in total registrations (direct and via 
the Madrid system) 
WIPO 1980 - 2016  
Trademarks per million population WIPO 1980 - 2016 Class count number of trademarks as per million population. 
Trademarks per 100 billion USD GDP (2011 
PPP) (by origin) 
WIPO 1980 - 2016 Class count number as  per 100 million USD GDP (2011 PPP). 
Trademark Cost - effectiveness Index Taylor-
Wessing 
2015 The ranking of the trademark cost-effectiveness could indicate the nation’s intellectual 
property regime in a way in respect of the enforcement of the relevant trademark IP rights. 
WIPO Industrial Design Registration in Specific 
Sectors, based on Locarno Codes 
WIPO Design-
intensive 
industries 
Further information can be accessed through the link: 
https://www.wipo.int/classifications/locarno/en/ 
Locarno class 2 (Articles of clothing and 
haberdashery) 
WIPO 1980-2016 Not including articles of clothing for dolls (Cl. 21-01), special equipment for protection 
against fire hazards, for accident prevention and for rescue (Cl. 29), and animal clothing (Cl. 
30-01). 
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Locarno class 5 (Apparel and Accessories etc.) WIPO 1980 - 2016  
a. Including all textile or similar articles, sold by the yard and not made up. 
b. Not including ready-made articles (Cl. 2 or Cl. 6). 
 
Locarno class 6 (Furniture) WIPO 1980 - 2016 a. Composite furniture articles embodying components included in several subclasses are classified in Cl. 06-05. 
b. Sets of furniture, as far as they can be looked upon as one design, are classified in Cl. 06-05. 
c. Not including textile piecegoods (Cl. 5). 
 
Locarno class 7 (Cutlery and Ceramic household 
and ornamental articles) 
WIPO 1980 - 2016 a. Including household appliances and utensils operated by hand, even if motor driven. 
b. Not including machines and appliances for preparing food and drink (Cl. 31). 
 
Locarno class 8 (Power-driven hand tools and 
Locks and hinges and Taps and valves) 
WIPO 1980 - 2016  
a. Including hand-operated tools, even if mechanical power takes the place of muscular force, for example, electric saws and drills. 
b. Not including machines or machine tools (Cl. 15 or Cl. 31). 
 
Locarno class 10 (Clocks and Watches) WIPO 1980 - 2016  
a. Including electrically-driven instruments. 
 
Locarno class 11 (Jewelry)  WIPO 1980 - 2016 a. Including fancy and imitation jewelry.  
b. Not including watches (Cl. 10-02). 
 
Locarno class 21 (Sports goods & Games and 
toys) 
WIPO 1980 - 2016 a. Including scale models.  
b. Not including toys for animals (Cl. 30-99). 
 
Locarno class 23 (Ceramic sanitary fixtures) WIPO 1980 - 2016 n.a. 
Locarno class 26 (Electric lighting equipment) WIPO 1980 - 2016 n.a. 
Locarno class 28 (Perfumery and cosmetic & 
Household and sanitary goods and of toilet 
requisites) 
WIPO 1980 - 2016 n.a. 
USPTO Design Patent Data    
Breakout by Country of Origin Number of 
Patents Granted as Distributed by Year of Patent 
Application 
USPTO 1977 - 2015 Further information can be accessed through the link: 
https://www.uspto.gov/web/offices/ac/ido/oeip/taf/h_des.htm  
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Table 16 The raw data source framework 
 (Author) 
USPTO top 5 design patterns registration class 
 
USPTO 1977 - 2015 This provides information on the leading design categories from USPTO in the sample 
country. 
USPTO top 5 design patterns registration 
companies 
 
USPTO 1977 - 2015  This provides information on the leading companies from USPTO in the use of industrial 
designs in the sample country. 
Ratios from other sources    
Global Intangible Capital Income 
 
WIPO Intangible 
capital 
The World Intellectual Property Report 2017 examines the crucial role of intangibles such 
as technology, design and branding in international manufacturing. Macroeconomic analysis 
is complemented by case studies of the global value chains for products such as smartphones 
– to give an insightful picture of the importance of design and other intangibles in modern 
production. Previous reports such as the World Intellectual Property Report 2013: Brand – 
Reputation and Image in the Global Marketplace presents the significant value of 
trademarks. 
Global value added by intangible capital  
 
WIPO 2000 -2015 For the first time on concrete estimation of how much income accrues to intangibles in global 
value chain production. 
 
Manufacturing 
 
WORLD 
BANK 
Manufacturing 
focus 
Manufacturing refers to industries belonging to ISIC divisions 15-37.  
 
Manufacturing, Value Added (% of GDP) 
 
WORLD 
BANK 
2000 - 2016 Further information can be accessed through the link: 
https://data.worldbank.org/indicator/NV.IND.MANF.ZS  
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Figure 53 An example of the country dashboard  
(Author) 
 184 
 
Figure 54 The National Design System 2.0 – A new measurement framework  
 (Author) 
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Ratios Source Time  Description of the ratio 
Ratio One – Number of Design Patents Granted 
as percentage of the Number of the Design 
Patent Application 
USPTO 1970-2015 For USPTO, since the average time period between filing for a design patent and the issuing 
of the patent (i.e., the patent's \"pendency\") is now about 20 months (for design patents), 
the patent grant data, as distributed by year of application, are incomplete for the most recent 
years that are displayed*. A significant number of the applications filed during these recent 
years were still pending at the end of the reporting period. Patented application data are of 
significant value since the date an application was filed more accurately reflects when the 
technology was developed. 
Ratio Two – Export value from top 20 design-
intensive industries (Million $)/ Total Export 
value (Million $) 
EUIPO-
EPO/ITC 
2001 -2015 The ratio could indicate the value of national activity in producing and exporting goods with 
high design intensity as percentage of the total value of export products for an individual 
country. 
 
Variation One: Total exports value (Million $) 
/ GDP total (Million $) 
ITC/World 
Bank 
2001-2015 The ratio could indicate the total value of export production as percentage of the total value 
of gross domestic production for an individual country 
Variation Two: Exports value from top 20 
design-intensive industries (Million $) goods 
export / GDP total (Million $) 
EUIPO-
EPO/World 
Bank 
2001-2015 The ratio could indicate the total value of national activity in producing and exporting goods 
with high design content as percentage of the total value of gross domestic production for 
an individual country. 
 
Ratio Three – Export value from top 20 design-
intensive industries (Million $) / Number of 
industrial design counts in total registration 
through WIPO (Design count in total 
registrations direct and via the Hague system) 
WIPO, ITC 2001-2015 The ratio could indicate the national activity in producing and exporting goods with high 
design intensity as the percentage of industries design rights registration counts for an 
individual country. 
Ratio Four – Export value from counterfeiting 
goods (Million $) / Export value from top 20 
design-intensive industries (Million $) 
OECD-
EUIPO/EUI
PO-EPO 
2013 The ratio could indicate the total value for the infringement of the rights (product protected 
by a trademark, patent, design rights or copy right that adds an economic value to its rights 
holder) as the percentage of the national activity in producing and exporting goods with high 
design intensity for an individual country. 
Variation One: Export value of counterfeiting 
goods in individual country (Million $) / Total 
OECD/ U.S 
Chamber of 
Commerce 
 The ratio indicates information on the individual countries’ export value as percentage of 
the global total value of the counterfeiting goods export. 
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Table 17 The description on the ratios proposed by research based on the raw data identified in this research 
(Author) 
 
export value of counterfeiting worldwide 
(Million $) 
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Chapter Six: The Evolution of Design-
intensive Industries 
 
6.1 The Global Trade Export on Design-intensive Industries from 2001 to 2017 
 
 
Figure 55 The world total export value of design-intensive industries, from 2001 to 2017 
 (Author) 
 
Firstly, based on the dataset identified in the previous Chapter, the total export value of the 
design-intensive industries worldwide from 2001 to 2017 has been represented (Fig. 55). It is 
at around 765.6 billion U.S dollars, which accounts for approximately 12.5% of the total 
exports value around the world in 2001. The percentage stayed relatively stable in 2017 (14.3%) 
compared with in 2001, though the total export value of design-intensive industries increased 
around 328.5% in 2017, at around 2512.98 billion U.S. dollars. Also, there was a staggering 
growth trend for all identified design-intensive sectors in 2007, with a sharp decline in exports 
in 2008 during the world financial crisis. The total export value of these design-intensive 
industries achieved a record high in 2014 (around 2,573.55 billion U.S. dollars), with 
fluctuation till 2017. 
 
There is a striking difference among East Asian economies and Latin American economies. 
Specifically, the East Asian economies witnessed a staggeringly high growth of export for 
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design-intensive industries during the past decade. In 2001, the total export value of selected 
design-intensive industries in East Asia was around 318.2 billion U.S. dollars, compared with 
43.25 billion U.S. dollars in Latin America. There is a 735% premium for Asian economies in 
terms of the export value of design-intensive industries compared with those of Latin America. 
In 2017, the total export value of design-intensive industries evolved to 1,458.31 billion U.S 
dollars in East Asia, compared with 90.37 billion U.S dollars in Latin America, a 1,613.7% 
premium for Asian economies compared with that of Latin America. To summarize, the 
interesting phenomenon to notice is that Latin American economies witnessed a limited growth 
in selected design-intensive industries over the past decades from 2001 to 2016. 
 
There is a striking difference between developed countries and developing countries in terms 
of the export value of design-intensive industries. For developed countries, in 2001, the total 
value for the export of the design-intensive industries is around 403.55 billion U.S dollars. It 
then increased to 959.71 billion U.S. dollars in 2017, a 237.8% growth. By comparison, 
surprisingly, developing countries demonstrated more evident growth rate. Specifically, the 
total value of design-intensive industries exports from developing countries increased from 
about 353.75 billion U.S dollars in 2001 (17.7% of the total export from developing countries) 
to around 1,552.9 billion U.S dollars (18.53% of the total export from developing countries).  
 
Fig. 56 further presents the world value of design-intensive industries export from 2001 to 2017. 
During the selected time period, some industries demonstrated a stronger performance than 
others which witnessed the sharpest rise in exports: 
 
• Total export value of electrical domestic appliances soared from 149.87 billion U.S dollars 
in 2001 to 712.78 billion U.S dollars in 2017, a 475% growth during the past 16 years; 
• Total export value of apparel and accessories clothing accessories manufacturing increased 
from 290.92 billion U.S dollars in 2001 to 749.7 billion U.S dollars in 2017, a 257.7% 
growth; 
• Total export value of furniture and furnishing manufacturing etc. increased from 85.25 
billion U.S dollars in 2001 to 258.83 billion U.S dollars in 2017, around 300% growth; 
• Total export value of perfumery and cosmetic etc. increased from 34.1 billion U.S. dollars 
in 2001 to 128 billion U.S. dollars in 2017, a 375% growth; 
• Total export value of electric lighting equipment increased from 18.8 billion U.S. dollars 
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in 2001 to 84.2 billion U.S. dollars in 2015, a 448% growth. 
 
 
Figure 56 The world total export value of design-intensive industries (divided by sectors), from 2001 to 2017  
(Author) 
 
In addition to design-intensive goods, design-intensive services, particularly in connection with 
intellectual property licensing (HS code Service 8.1), provide a wide range of export 
opportunities, with total export value of this service around 30.22 billion U.S dollars in 2016 
worldwide, though the statistics data is somehow incomplete without a holistic perspective of 
its economic value. 
 
Fig. 57 and Fig. 58 thus further demonstrate the total design-intensive industries export value 
for selected countries and regions in 2001 and 2016 respectively. In general, it is interesting to 
see the evolution of the export of the design-intensive industries shift from developed 
economies such as Germany (48,459 billion US dollars), Italy (55,715 billion US dollars) and 
the United States (56,644 billion US dollars) in 2001 to some East Asian countries such as 
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Vietnam (105,014 billion US dollars). The total export value for China is at around 99.891 
billion US dollars in 2001 and 778.450 billion US dollars in 2016. The export value for China 
has been omitted because it is exceptionally high.  
 
 
Figure 57 The export value of design-intensive industries in sampling 37 countries and regions, except China, 
2001 
(Author) 
 
Figure 58 The export value of design-intensive industries in sampling 37 countries and regions, except China, 
2016 
 (Author) 
 
To summarize, the evolution of the world export value of the design-intensive industries 
witnessed 328.5% growth during the time period of 2001 to 2017, with a large percentage of 
this growth from East Asian economies and developing economies. The growth of these sectors 
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in these regions creates opportunities for those economies to grasp the window of opportunities 
from the booming of the global middle-class consumer market in the coming decades. 
 
6.2 The Global Trade Export on Design-intensive Industries in Selected Country Groups 
6.2.1 The Design-intensive Product Space 
The initial ideation of the design-intensive product space was during researcher’s work at 
UNCTAD in 2015. As described in the recommendation letter by UNCTAD: 
“Design is a leading component of global creative economy and the measurement of 
design performance at national level was of great value for us. […] During his stay with 
us in 2015, Bohao (Richard) contributed to the pilot project “Creative Product Space”, 
which is a visualization tool that could potentially help innovation policy makers better 
understand the export profile of individual country, region or income group over time 
period.” 
Within existing literature, as argued by the OECD, in order to foster further evaluation for the 
economic value of design, it is necessary to establish a measurement system to identify the 
effects of product form design (Fernando Galindo-Rueda and Valentine Millot, 2015). In 
general, design is not similarly captured in many countries as other aspects of innovation. 
Several governments have conducted an assessment of the contribution of design to the 
economy in relation to other sectors (Design Council, 2018b) and firm-level case studies were 
found (Yoo and Kim, 2015), but measurement of outputs and inputs for design sectors needs 
to be established and strengthened. Drawing inspiration from the economic analytic framework 
of product space21 (Hidalgo et al., 2007; Hausmann and Klinger, 2007), the design-intensive 
product space has been proposed as the analytical framework in this research. Specifically, 
instead of including all the product class of the export products from individual country, the 
design-intensive product space has been formulated mainly based on the export of design-
intensive industries for an individual country, region or income group. In this case, the design-
intensive product space provides a macro-level analysis framework for innovation policy 
makers to understand the economic value of design. It thus becomes possible to find evidence 
 
21 Further information for the product space, please check the link from the Growth Lab at Center for International 
Development at Harvard University and the MIT Media Lab: http://atlas.cid.harvard.edu/rankings/ or 
https://atlas.media.mit.edu/en/ .  
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for the total export value of the identified design-intensive industries over a time period, or the 
comparison and observation of the evolution of the total value of design-intensive industries 
exports from different income groups of countries, i.e. developing countries and developed 
countries, or different geographical regions, i.e. Asia and Latin America, or a specific 
individual country, i.e. the United States and China, South Korea and Brazil, etc. (Hausmann, 
Hwang and Rodrik, 2007; Hidalgo and Hausmann, 2009).  
Specifically, the information included in the bar of the design-intensive product space is: 
• The given year of the total export of design-intensive goods and services; 
• The total value in US dollars billion (US dollar at current prices and current exchange 
rates) in a given year; 
• The specific country, geographical region or income group that the design-intensive 
product space represented; 
• The percentage for the export value of the design-intensive industries as that of the total 
export value; 
• Franchises and trademarks licensing fees included or not. 
The information included in the content of the design-intensive product space is presented in 
Fig. 59:  
 
Figure 59 The information for the content of the design-intensive product space  
(Author) 
• There are 18 design-intensive industries identified in the tool according to this study;  
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• A given individual design-intensive industry is represented by a given color block; 
• The value of a given design-intensive industries in US dollars billion; 
• The percentage of the given individual design-intensive industries export value as 
percentage of the total design-intensive industries export value.  
Due to limitation of the words, this study will not further present an individual country’s case. 
Further information please check the DRUID conference paper by researcher (Li, Moultrie and 
Aranda-Jan, 2017).  
6.2.2 The Global Trade Export on Design-intensive Industries in Selected Country Groups 
 
This section examines the change of leadership in a given design-intensive industry based on 
individual countries’ performance in international trade. Specifically, as described in the 
research design section, four groups of economies have been identified for investigation, 
namely: 
• The developed economies: United Kingdom; Germany and Switzerland; 
• The middle-income economies: Brazil; Argentina and Colombia; 
• The catching-up economies: Japan; South Korea and Chinese Taipei; 
• The United States and China. 
Fig. 60 presents the total export value of design-intensive industries in selected groups of 
economies over the time period from 2001 to 2016. China has been identified as an extreme 
case which will not be included in the graph. Specifically, the total export value of design-
intensive industries in selected groups of economies demonstrated a striking difference. 
Developed countries such as Germany presented the highest export value in 2016. Catching-
up economies such as Japan, South Korea and Taiwan, China demonstrated a relatively strong 
performance for the total export value of design-intensive industries. By comparison, as can be 
seen from the graph, those countries in Latin America such as Argentina, Brazil and Colombia 
present an extremely low total export value of design-intensive industries. 
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Figure 60 The evolution of the export value of design-intensive industries in selected economies, 2001 to 2016 
(Author) 
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Figure 61 The export value of the design-intensive industries in selected groups of economies  
(Author) 
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Figure 62 The export value of the design-intensive industries in the catching-up economies and the middle-
income countries 
(Author)  
Secondly, the exports of eight different design-intensive industries have been selected for 
investigation: 
• Electronic Domestic Appliances; 
• Perfumery and Cosmetics etc.; 
• Apparel and Accessories, etc.; 
• Furniture; 
• Leather clothes and Suitcases; 
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• Electric Lighting Equipment; 
• Ceramic household and ornamental articles; 
• Jewelry, etc. 
Fig. 61 presents the selected four groups of eleven countries for the evolution of export value 
of the eight design-intensive industries during the time period from 2001 to 2016. It is 
interesting to observe that apart from the electronic domestic appliances industry, the other 
seven industries all demonstrated a strong leading performance by developed countries. The 
electronic domestic appliances industry presents South Korea in a “S” shape as the leading 
country. In this case, South Korea as the latecomer country surpassed advanced economies 
such as the United States and Germany from 2006 to 2010. 
Fig. 62 presents the selected middle-income countries and the catching-up economies for the 
evolution of the export value of the eight design-intensive industries during the time period 
from 2001 to 2016. Generally speaking, apart from the furniture industry, those middle-income 
economies underperformed in the export value of design-intensive industries. By comparison, 
the catching-up economies demonstrated a striking high export value performance in these 
industries. The shape presented in this section follows the catch-up cycle theory in which 
latecomers from catching up economies outperformed  that of the incumbent in middle-income 
countries since 1960  (Lee and Malerba, 2017a), though the analysis presented in this section 
only focuses on the time period from 2001 to 2016. 
The electronic domestic appliances industries take the largest percentage of the world’s design-
intensive industries exports, among which South Korea has demonstrated a staggeringly strong 
performance since 2006 (at around 38.18 billion USD). Chinese Taipei surpassed Japan in 2010 
as the second-place exporter in the selected sample economies: it reached the highest value in 
2011, with export value of 15.67 billion USD. By comparison, those countries from Latin 
America generally underperformed in terms of the export value of the electronic domestic 
appliances.  
The perfumery and cosmetics industries demonstrated strong leadership from Japan since 2001. 
However, it was surpassed by South Korea in 2014. The following years witnessed the 
sustainable growth of the export value of perfumery and cosmetics industries in South Korea, 
with 4.21billion USD in 2016. Countries such as Argentina, Brazil and Colombia demonstrated 
a similar performance with Chinese Taipei, staying at less than 600 million USD. The apparel 
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and accessories industries demonstrated the most clarified structure among the selected 
industries, with South Korea and Chinese Taipei as the leader and the second leader during the 
past decades. Unlike other design-intensive industries, which demonstrated extreme under 
performance for middle-income countries, the export value of the apparel and accessories in 
Brazil and Colombia were similar to that of Japan. When it comes to the furniture industry, a 
striking difference can be observed. Specifically, Argentina and Colombia demonstrated 
extreme low performance while economies in East Asia demonstrated constant high 
performance during the past decade. The leader in this industry was initially Chinese Taipei 
and then in 2008 it witnessed a sharp decline with a similar performance by Japan. Since 2011, 
South Korea has taken the leadership with a strikingly strong performance in this sector and it 
reached a peak in 2013. Brazil demonstrated a relatively good performance. The leather clothes 
and suitcases industry witnessed a “U” shape in selected economies during the time period 
from 2001 to 2016. Specifically, South Korea took the lead, peaking in 2013. Chinese Taipei 
took second place during the selected time period. Other economies demonstrated a similar 
performance for the selected time period in this case. Electric lighting equipment demonstrated 
the most typical pattern for the selected economies. Specifically, Chinese Taipei and Japan 
took the lead role till 2012. South Korea than took the lead role with striking growth of the 
export value of electrical lighting equipment.  It peaked in 2014 with a total export value of 
2.31 billion US dollars. By comparison, countries like Argentina, Brazil and Colombia 
constantly demonstrated a low performance, with Brazil indicating a slightly higher number of 
exports. The ceramic household and ornamental industry witnessed the absolute leading role 
from Japan, with other economies demonstrating similar export value of the products. 
Argentina presented the lowest export value in this case. The jewelry industry witnessed South 
Korea and Japan taking the leading role, with Japan outperforming that of South Korea in 2004. 
The total export value of Japan peaked in 2011 at 2.73 billion US dollars.  
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Figure 63 The export value of design-intensive industries in the United States and China   
(Author) 
Fig. 63 presents the export value of design-intensive industries in the United States and China 
during the time period from 2001 to 2016. Apart from the perfume and cosmetic industry where 
the United States take the leadership, the rest of the design-intensive industries exports are 
dominated by China from 2001 to 2016. 
In general, the evidence presented in this section which examines the change of leadership in 
a given design-intensive industry based on the economies’ performance in international trade 
in parallel with the catch up cycle theory (Lee and Malerba, 2017) (Appendix Six). 
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Chapter Seven: The Evolution of The 
National Design System 2.0 
 
This section examines the national design system 2.0 which I propose in this research, which 
captures the evolution patterns of NDS 2.0 in selected groups of economies.  Specifically, the 
ratios I proposed in this research represent different dimensions for the quality of the national 
design system 2.0.  
 
7.1 Ratio One   
 
Ratio one equals the number of design patents granted as distributed by year of design patent  
 
application in the U.S. market: 
 
Ratio One = !"#$%&	()*"&*	%+)&*",	,$#*+$-.*",	(0.1-"+)	3")+	45	,"#$%&	()*"&*	)((6$7)*$4&	(0.1-"+) 
 
Therefore, as the number of design patent granted increase, then Ratio One will increase. As 
distributed by year of design patent application increase, then Ratio Two will decrease: 
 !"#$%&	()*"&*	%+)&*",	(0.1-"+)	,$#*+$-.*",	$&7+")#"	 ↗	3")+	45	,"#$%&	()*"&*	)((6$7)*$4&	(0.1-"+)	)*	74&#*)&*	9)6."	 → 
= 
Ratio One increase ↗ 
 !"#$%&	()*"&*	%+)&*",	(0.1-"+)	,$#*+$-.*",	)*	74&#*)&*	9)6."	 ↗3")+	45	,"#$%&	()*"&*	)((6$7)*$4&	(0.1-"+)	$&7+")#"	 →  
= 
Ratio One decrease ↘ 
 
This section examines the design patent granted as distributed by year of design patent 
application in the U.S market. As Yoshioka-Kobayashi, Fujimoto and Akiike (2018) indicated, 
the design patent data from USPTO validate for the cross-country analysis of the design activity. 
Specifically, according to USPTO: 
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“The design for an article consists of the visual characteristics embodied in or applied 
to an article […]. Design is manifested in appearance, the subject matter of a design 
patent application may relate to the configuration or shape of an article, to the surface 
ornamentation applied to an item, or to the combination of configuration and surface 
ornamentation.” (USPTO, 2018) 
 
 
Figure 64 The USPTO design patents granted from 1963 to 2015  
(Source: Tether, 2016) 
 
Figure 65 Percentage of design patents granted as distributed by year of design patent application 
(Author) 
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Firstly, Fig. 64 and Fig. 65 presents the USPTO design patents granted from 1963 to 2015 by 
Tether as well as the percentage of design patents granted as distributed by year of design 
patent application (breakout by country of foreign origin) during the time period from 1970’s 
to 2015. Generally speaking, within the U.S. market, there is a growth tendency for the 
percentage of the USPTO design patents granted as well as foreign origin design patents 
granted, though there has been a sharp decline during the past 3 years. This indicates that in 
the U.S. market the granting of design patents for companies from foreign origin has a general 
growth trend associated with turbulence during 1971 to 1975, a sharp decline during 1987 to 
1990 and most recently a decline from 2013 to 2015.    
 
 
Figure 66 Global map of the number of patents granted as distributed by year of patent application, the total 
amount from those granted from 01/01/1977 to 12/31/2015 (With no data on the United States and Colombia) 
(Author) 
 
Secondly, Fig. 66 presents the total amount of patents granted as distributed by year of patent 
application during the time period from 01/01/1977 to 12/31/2015 in selected groups of 
economies. Interestingly, it is evident to observe that catching-up countries and regions such 
Japan, Chinese Taipei and South Korea demonstrated relatively large amounts of patents 
granted in the U.S. market during the selected time period. Also, the developed countries such 
as United Kingdom and Germany demonstrated a relatively medium amount of the total 
amount of design patents granted. Middle-income countries in Latin America generally 
underperformed. 
© GeoNames, MSFT, Microsoft, NavInfo, Navteq, Thinkware Extract, Wikipedia
Powered by Bing
The total amount numberof patents granted as distributed by year of patent application.
From 01/01/1977 to 12/31/2015.
138 47891
Number of Patents Granted as Distributed by Year of Patent Application.Granted: 
01/01/1977 - 12/31/2015
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Figure 67 Breakout by groups of economies – number of patents granted as distributed by year of patent 
application. Granted from 01/01/1977 to 12/31/2014  
 (Author) 
Thirdly, Fig. 67 presents the number of patents granted as distributed by year of patent 
application based on the breakout of the groups of economies from 1964 to 2014. Again, it is 
really interesting to see catching-up countries and regions such as Japan, Chinese Taipei and 
South Korea leading the evolution of design patent application in the US market.  South Korea 
witnessed a staggering growth during the time period from 2009 to 2013 and outperformed 
Japan in 2013. This growth from South Korea has associated with the world-famous design 
patent fight between the U.S. company Apple and the South Korea company Samsung 
(Financial Times, 2018a). By comparison, developed countries such United Kingdom and 
Germany demonstrated a relatively strong performance (ranked second and third) during the 
early period from 1973 to 1990. Then, they were caught up by Taiwan, China in 1990, South 
Korea in 2004 and 2011 respectively. The performance of South Korea witnessed a fluctuation 
during the time period from 2007 to 2011. Furthermore, since 2011, China has outperformed 
United Kingdom in the U.S. market. The strong performance of the design patent application 
for the Chinese companies in the U.S market in recent years indeed demonstrated its companies’ 
ambition to compete in the U.S. market. However, since 2018, the U.S. government has 
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indicated that Chinese firms have issues related to the infringement of the intellectual property 
and counterfeiting for U.S. companies. Finally, middle-income countries such as Argentina, 
Brazil, and Colombia stagnated at an extremely underperforming status during the past four 
decades in the U.S. market. 
 
Figure 68 Breakdown by country of origin in selected group of economies – The percent of patents granted as 
distributed by year of patent application. Granted from 01/01/1977 to 12/31/2015   
(Author) 
Fourthly, Fig. 68 presents the evolution of the percent of patents granted as distributed by year 
of patent application from 1977 to 2015, breakout by groups of country of origin. Prior to 1970s, 
within the U.S. market, rarely there were foreign origin design patent application. Ever since 
1970s, Japan became the absolute leader in the market for the patent granted/distribution of 
patent application ratio, which was followed by United Kingdom and Germany, etc. In 1989, 
Japanese companies’ application and distribution of the design patent in the U.S. market 
reached its highest rate, at around 15%. Since then, it was followed by a sharp decrease. Look 
back to history, in 1989, it is interesting to notice what associated this sharp decline during that 
time was the real estate market crisis in Japan (Forbes, 2017).  And then since 1992, Taiwan, 
China stood out as the second leader of the design patent application and distribution in the 
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U.S. market. The highest rate for Taiwan, China was reached in 2002 at around 8.4% and then 
it saw a gradual decline within the market. For a short period of time from 2007 to 2011, 
Germany took over Taiwan, China as the second leader in the market, this was followed by a 
staggering growth of South Korea companies since 2011. South Korea reached the its highest 
market share in 2013, at around 8.6%.  It is really interesting to notice that the market leader 
for design patent application and distribution in the U.S. market has been constantly occupied 
by catching-up economies such as Japan, Chinese Taipei and South Korea since 1970s.  
Fifthly, the following section demonstrated the evolution of the selected the total number of 
the design patent granted based on the USPTO design patent data. The selected design patent 
class presented in Fig. 69 including: 
o Class D02 Apparel and Haberdashery; 
o Class D06 Furnishings; 
o Class D12 Transportation; 
o Class D14 Recording Communication or Information Retrieval Equipment; 
o Class D16 Photography and Optical Equipment 
o Class D21 Games, toys and sports goods; 
o Class D26 Lighting; 
o Class D28 Cosmetic Products and Toilet Articles. 
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Figure 69 The evolution of the counts of design patents originating from U.S. and foreign origin in selected 
eight design class from the year of 2001 to 2015  
(Author) 
    
The above graphs demonstrate selected design patent class of U.S. origin and foreign origin in 
the U.S. market during the time period from 2001 to 2015. 
 
Among the selected eight industries, Class D02 Apparel and Haberdashery; Class D21 Games, 
Toys and Sports Goods; Class D06 Furnishing demonstrated constant high performance from 
U.S. origin companies compared with foreign origin. Other industries such as Class D14 
Recording Communication or Information Retrieval Equipment and Class D16 Photography 
and Optical Equipment, the foreign origin companies demonstrated a relatively high 
performance compared with the U.S. origin companies, though around 2014 both industries 
witnessed the the convergence of the design patent application number between these two 
different groups. Class D12 Transportation and Class D26 Lighting equipment demonstrated 
similar patterns, with the U.S. origin applicants demonstrating a slightly higher performance 
during the time period from 2001 to 2008. And then from 2009 to 2015, the foreign origin 
application number surpassed that of the U.S. origin, with the transporation class witnessing 
the highest application number in 2009 (1114) and the lighting class witnessing the highest 
application number in 2011 (824). Class D28 cosmetic products and toilet articles witnessed 
the most fluctuating performance between U.S origin and Foreign origin. Apart from the time 
period from 2009 to 2013 with a strong performance from the U.S origin, in other time periods 
both entities demonstrated a similar pattern of fluctuation.  
 
It is interesting to notice that within the U.S market, some industries such as recording, 
communication or information retrieval equipment, photography and optical equipment, 
transportation and lighting industries witnessed strong design patent competition and 
innovation threat from foreign applicants and companies. Other consumption goods industries 
such as clothing and harberdashery; games toys and sports goods and furnishing demonstrated 
the dominant role of the domestic players. Cosmetic products and toilet articles is an exception, 
with a similar performance from both domestic and foreign applicants.  
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Figure 70 The evolution of the counts of design patents originating from different groups of economies in 
selected eight design class from the year of 2001 to 2015 
(Author) 
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Finally, Fig. 70 shows the evolution of the amount of design patents originating from different 
groups of economies in the selected eight design classes from 2001 to 2015 in the sample 
economies. To be more specific, the graph demonstrates the top economies of origin office for 
the application of the design patent in the selected eight design patent classes in the U.S. market 
over the time period from 2001 to 2015 in the selected sampling economies. Again, it is really 
interesting to notice that catching-up economies such as Japan, South Korea, Taiwan, China 
and People’s Republic of China have been listed among the top design patent applicants in 
selected industries. Their performance in the selected industries is much higher compared with 
the developed countries such as United Kingdom, Germany and Switzerland etc. Specifically, 
the top three design patent applicants for the selected class in U.S. market during the time 
period from 2001 – 2015 are: 
 
o Class D02 Apparel and Haberdashery –United Kingdom, Japan and South Korea; 
o Class D12 Transportation – Japan; Germany and Taiwan, China; 
o Class D14 Recording Communication or Information Retrieval Equipment – South 
Korea; Japan and Taiwan, China; 
o Class D21 Games toys and sports goods –Japan; Taiwan, China and United 
Kingdom; 
o Class D28 Cosmetic Products and Toilet Articles –Japan; Taiwan, China and 
United Kingdom; 
o Class D16 Photography and Optical Equipment – Japan; Taiwan, China and South 
Korea; 
o Class D26 Lighting – Taiwan, China; Japan and China, People’s Republic of; 
o Class D06 Furnishings – Taiwan, China; Japan and United Kingdom. 
 
Table. 18 presents the summary of the recorded among the top three applicants in the selected 
eight deign-intensive industries. Catching-up economies such as Taiwan, China ranked at the 
top 7 times. It was then followed by Japan and South Korea, with 6 times and 3 times 
respectively. Developed countries such as United Kingdom and Germany ranked fourth and 
fifth. China was recorded once. With all the listed economies, it is interesting to notice that 
none of the middle-income countries are among the top three applicants of the list. Also, as one 
of the world’s highest GDP per capital countries, Switzerland is not shown on the list either. 
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Country of origin Recorded Among the Top Three 
Applicants at the Selected Eight 
Industries 
Taiwan, China 7 times 
Japan 6 times 
South Korea 3 times 
United Kingdom 4 times 
Germany 1 time 
China 1 time 
 
Table 18 The recorded among the top three applicants in the selected eight design-intensive industries 
(Author) 
 
To summarize, foreign companies showed a growth trend in the U.S market during the past 
decades. Specifically, catching-up economies witnessed a strong performance in design patent 
application in the U.S. market during the past decades. Among them, countries and regions 
from East Asian economies such as Japan, South Korea, Chinese Taipei and China, People’s 
Republic are among the top players. Their performance was even higher than some of the 
advanced economies such as United Kingdom and Germany. However, none of the Latin 
American, African or South East Asian economies demonstrated a leading performance in the 
selected design patent class within the U.S. market.  
7.2 Ratio Two 
Ratio Two equals the top 20 design-intensive industries export value as a percentage of the 
total export value: 
Ratio Two =  <=(4+*#	9)6."	5+41	*4(	>?	,"#$%&@$&*"&#$9"	$&,.#*+$"#	(A$66$4&	$)C4*)6	<=(4+*#	9)6."	(A$66$4&	$)  
 
Ratio Two Variation 1 = C4*)6	"=(4+*#	9)6."	(A$66$4&	$)D!E	*4*)6	(A$66$4&	$)  
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Ratio Two Variation 2 
 =  
 <=(4+*#	9)6."	5+41	*4(	>?	,"#$%&@$&*"&#$9"	$&,.#*+$"#	(A$66$4&	$)D!E	*4*)6	(A$66$4&	$)  
Therefore, as exports value from top 20 design-intensive industries (Million $) increase, then 
Ratio Two will also increase. As total exports value (Million $) from individual country 
increase, then Ratio Two will decrease: 
 
                        <=(4+*#	9)6."	5+41	*4(	>?	,"#$%&@$&*"&#$9"	$&,.#*+$"#	(A$66$4&	$)	$&7+")#"	↗C4*)6	<=(4+*#	9)6."	(A$66$4&	$)	)*	74&#*)&*	9)6."	→  
= 
Ratio Two increase ↗ 
 
                   <=(4+*#	9)6."	5+41	*4(	>?	,"#$%&@$&*"&#$9"	$&,.#*+$"#	(A$66$4&	$)	)*	74&#*)&*	9)6."		→C4*)6	<=(4+*#	9)6."	(A$66$4&	$)	$&7+")#"	↗    
= 
Ratio Two decrease ↘ 
This section will investigate the evolution of the top 20 design-intensive industries export value 
as a percentage of the total export value and total GDP in four groups of economies from 2001 
to 2016. 
Firstly, Fig. 71 examines the share of top 20 design-intensive industries export as a percentage 
of the total export value in the United States and China. Specifically, the share of top 20 design-
intensive industries export in China was at around 28% to 38% during the time period from 
2000 to 2007. During that time period, 2006 witnessed the lowest value at around 28%. Ever 
since then, the top 20 design-intensive industries goods export as a percentage of the export 
total went through a sharp decline. The variations of Ratio Two – The top 20 design-intensive 
industries export as a percentage of the GDP total in China demonstrated a similar trend to 
Ratio Two. It reached the highest point in 2007 at around 12%, it then decreased to 8% in 2016. 
By comparison, another variation – the top 20 design-intensive industries goods export as 
export total in China – demonstrated a relative stable trend during the time period from 2001 
to 2016, at around 30% to 36%. 
 
By comparison, a striking difference between the performance of Ratio Two and its two 
variations in the United States can be observed. Unlike China, Ratio Two and its two variations 
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in the United States demonstrated a similar trend. Specifically, the top 20 design-intensive 
industries export in the United States only take a limited percentage of its export total and GDP 
total, at around 7% to 9% from 2001 to 2016 and 0.5% to 0.8% from 2001 to 2016 respectively. 
 
Secondly, Fig. 72 presents the evolution of Ratio Two and its variations in developed countries, 
namely Germany, United Kingdom and Switzerland. Generally speaking, they are export-
oriented countries. The variation ratio of the total export value as a percentage of the GDP in 
general are strikingly high in this group of countries compared with that of Ratio Two – the 
top 20 design-intensive industries as percentage of the total export. The design-intensive 
industries as a percentage of the total GDP in the developed countries generally demonstrated 
gradual growth with fluctuation in 2008. 
 
Thirdly, Fig. 73 demonstrated the catching-up economies’ evolution performance in Ratio Two 
and its variations. Generally speaking, catching-up economies such as Japan, Chinese Taipei 
and South Korea are export-oriented economies, with the share of the total export as a 
percentage of the GDP total in general out-performing strikingly compared to that of the top 
20 design-intensive industries goods export as a percentage of the export total. 
 
Interestingly, the variation ratio of top 20 design-intensive industries export value as a 
percentage of the total GDP during the time period from 2001 to 2016 demonstrated a striking 
fluctuation with a “s” shape in general. Specifically, the variation ratio peaked during the time 
period from 2007 to 2009, with South Korea and Taiwan demonstrating a stronger design-
driven trend (the total export value of the top 20 design-intensive industries as percentage of 
the total value of GDP ranges from 2% to 6%). In comparison, as the most developed 
economies in Asia, Japan demonstrated a less design-focus evolution trend, with design-
intensive industries export only take the GDP total at around 0.4% to 0.6% during the time 
period from 2001 to 2016. 
 
Fourthly, Fig. 74 presents the middle-income countries such as Brazil, Colombia and Argentina. 
What is also interesting to notice is that in general the total export value of the top 20 design-
intensive industries as the GDP total in middle-income countries demonstrated a striking 
decline during the past decades at less than 1.5%. This has also been associated with the decline 
for Ratio Two in the top 20 design-intensive industries export value as a percentage of the total 
export value. Indeed, this has been identified as one of the most evident characteristics of the  
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Figure 71 The evolution of ratio three and its variations in the United States and China, 2001 to 2016 
 (Author) 
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Figure 72 The evolution of ratio three and its variations in developed countries, 2001 to 2016  
(Author) 
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Figure 73 The evolution of ratio three and its variations in catching up economies, 2001 to 2016  
(Author) 
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Figure 74 The evolution of ratio three and its variations in middle-income economies, 2001 to 2016  
(Author)
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national design system in middle-income countries, where the economies demonstrated a non-
design-intensive industries export-oriented evolution trend compared with that of the catching-
up economies. 
 
To summarize: 
 
• For the most developed economies, such as the United States, United Kingdom and 
Japan, the top 20 design-intensive industries only take a small share of the GDP total, 
less than 2% in general; 
 
• For catching-up economies such as South Korea, Chinese Taipei and China, the top 20 
design-intensive industries total export value takes a relatively large share of the total 
GDP, range from 4% to 12%, with China demonstrating the strongest share. The 
evolution pattern of the export value of top 20 design-intensive industries as a 
percentage of the GDP total in the catching-up economies generally demonstrated the 
fluctuating “S” shape during the past decades, with the peaking point at around 2007 to 
2011; 
 
• For the middle-income economies such as Argentina, Brazil and Colombia, there is a 
striking evolution pattern of the decline for the top 20 design-intensive industries total 
export value as the percentage of the export total and GDP total. For this group of 
economies, the design-intensive industries have been considered as the high value 
industries. 
 
7.3 Ratio Three  
Ratio Three equals the evolution of the export value of the top 20 design-intensive industries 
(Million $) as a percentage of the industrial design counts in total registration (design count in 
total registration direct and via the Hague system) (Number):  
Ratio Three = !"#$%&	()*+,	-%$.	&$#	/0	1,2345635&,523(,	351+2&%3,2	(83**3$5	$)	;51+2&%3)*	1,2345	<$+5&2	35	&$&)*	%,432&%)&3$5	(=+.>,%)  
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Therefore, as exports value from top 20 design-intensive industries (Million $) increase, then 
Ratio Three will also increase. As industrial design counts in total registration (Number) 
increase, then Ratio Three will decrease: 
 									!"#$%&	()*+,	-%$.	&$#	/0	1,2345635&,523(,	351+2&%3,2	(83**3$5	$)	35<%,)2,↗;51+2&%3)*	1,2345	<$+5&2	35	&$&)*	%,432&%)&3$5	(=+.>,%)	)&	<$52&)5&	()*+,		→  
= 
Ratio Three increase ↗ 
 
 !"#$%&	()*+,	-%$.	&$#	/0	1,2345635&,523(,	351+2&%3,2	(83**3$5	$))&	<$52&)5&	()*+,	→;51+2&%3)*	1,2345	<$+5&2	35	&$&)*	%,432&%)&3$5	(=+.>,%)	35<%,)2,	↗  
= 
Ratio Three decrease ↘ 
This section looks at the evolution of the top 20 design-intensive industries goods export value 
as a percentage of the design registration (design count in total registration direct and via the 
Hague system) in selected economies. As Yoshioka-Kobayashi, Fujimoto and Akiike (2018) 
indicate, the registration of the design worldwide could be perceived as a proxy for the quality 
of the industrial design activity. Thus, the validation of the industrial design rights data at 
WIPO has further been confirmed by this research. 
 
Figure 75 The evolution of the industrial design rights applications for the selected four offices in WIPO, from 1886 to 2016 
(Author) 
0
100000
200000
300000
400000
500000
600000
700000
18
86
18
90
18
94
18
98
19
02
19
06
19
10
19
14
19
18
19
22
19
26
19
30
19
34
19
38
19
42
19
46
19
50
19
54
19
58
19
62
19
66
19
70
19
74
19
78
19
82
19
86
19
90
19
94
19
98
20
02
20
06
20
10
20
14
The evolution of the industrial design applications for the 
selected four offices, 1886 - 2016
China Rep. of Korea Japan U.S.
 223 
Firstly, Fig. 75 demonstrates the evolution of the industrial design application for the selected 
four offices from 1886 to 2016. During the time period of 1886 to 2016, the trend in industrial 
design application in China, Republic of Korea, Japan and the United States demonstrated 
interesting evidence. Specifically, during the time period of 1886 to 1956, the United States is 
generally the leader from the selected countries. However, the situation changed significantly 
afterwards with Japan surpassing the United States as the absolute leaders during the time 
period from 1956 to 1998. Since 1998, the People’s Republic of China demonstrated a 
significantly striking strong performance. Also, South Korea surpassed that of Japan and the 
United States as the second leader. 
  
Figure 76 The design count in total registration (Direct and via the Hague system) 1980 to 2016 in different groups of 
countries from WIPO 
(Author) 
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Fig. 76 presents the design count in total registrations from the World Intellectual Property 
Organization (WIPO) (Direct and via the Hague system) from the time period of 1980 to 2016, 
demonstrating striking differences in performance among selected groups of economies. From 
1980 to 2013, Germany was the absolute leader for the registration of the industrial design at 
WIPO, despite a slight decline during the time period of 1989 to 1990. During the time period 
from 2004 to 2009, the United States outperformed Japan as the second leader. Surprisingly, 
this has been caught up by China since 2007, witnessing a strikingly sharp growth and 
becoming the leader in 2015. Developed economies such as the United States, Switzerland and 
United Kingdom are the followers of Germany and China. Unlike in the U.S market as the 
leader, it is really interesting to notice that the performance of industrial design count for total 
registration in Japan and South Korea generally underperformed compared with those 
developed economies and China. Specifically, since 2009, South Korea witnessed a staggering 
growth in the registration of industrial design and outperformed Japan in 2013. South Korea 
reached its peak registration number in 2014 at around 129,556. As in the U.S market, those 
middle-income economies generally underperformed throughout the time. 
 
Figure 77 The top 20 design-intensive industries goods export as percentage of the design registrations (design 
count in total registration direct and via the Hague system) in selected economies from 2001 to 2016 
(Author) 
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Fig. 77 demonstrates the evolution of the top 20 design-intensive industries goods export as a 
percentage of the design registrations (Design count in total registration direct and via the 
Hauge system) in selected economies from 2001 to 2016 demonstrated a striking difference 
based on different groups of economies. According to the ratio, a high value of the ratio 
demonstrated less production of the design intellectual property and high production of the 
manufacturing activity.  
 
The world’s two largest economies – the United States and China – demonstrated an evident 
difference in terms of the total value of the ratio during the past 15 years. Specifically, during 
the time period from 2001 to 2016, China almost doubled the manufacturing production 
compared to the United States. China also witnessed strong design-intellectual property 
production in recent years as the value of the ratio decreased. This indicated that there is a trend 
for China become increasingly design-driven in its economy. 
 
Also, a striking difference between the catching-up economies and the middle-income 
economies for the total value of the ratios has been observed. Specifically, the total value of 
the ratios during the time period from 2001 to 2016 in Colombia is about 120, with around 30 
in Brazil and 20 in Argentina. The evolution pattern in middle-income economies suggests that 
in recent years the ratio in Colombia and Brazil demonstrated a decreasing trend. By 
comparison, the total value in Japan and South Korea during the time period from 2001 to 2016 
is about 5 to 10. This difference indicates that the middle-income economies are largely 
manufacturing economies, with a relatively small share of the design-related intellectual 
property production activities. By comparison, the catching-up economies demonstrated 
relatively little value, indicating that the catching-up economies shifted to the high-intensity 
design-related intellectual property production economies.  
 
7.4 Ratio Four  
 
Ratio Four equals the total export value from counterfeiting goods (Million $) as percentage 
of the export value from the top 20 design-intensive industries (Million $): 
 
Ratio Four = !"#$%&	()*+,	-%$.	<$+5&,%-,3&354	4$$12		(83**3$5	$)	!"#$%&	()*+,	-%$.	&$#	/0	1,2345635&,523(,	351+2&%3,2	(83**3$5	$) 
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Variation 1 =  !"#$%&	()*+,	$-	<$+5&,%-,3&354	4$$12		35	3513(31+)*	<$+5&%B	(83**3$5	$)		C$&)*	4*$>)*	#DB23<)*	<$+5&,%-,3&354	(83**3$5	$)  
 
 
 
Figure 78 The share (in USD million) of global physical counterfeiting in selected groups of economies 
(Author) 
 
 
Figure 79 The share (in USD million) of global physical counterfeiting in selected groups of economies 
(Without China) 
(Author) 
© GeoNames, MSFT, Microsoft, NavInfo, Navteq, Thinkware Extract, Wikipedia
Powered by Bing
Share (in USDmillion) of global physical counterfeiting in selected groups of
countries
421 285,451
Share (in USD million) of global physical counterfeiting
© GeoNames, MSFT, Microsoft, NavInfo, Navteq, Thinkware Extract, Wikipedia
Powered by Bing
The share (in USD million) of global physical counterfeiting in selected groups of countries
(Without China).
421 1,714
Share (in USD million) of global physical counterfeiting
 227 
 
Figure 80 Share of counterfeiting export as percentage of the total export and percentage of total global physical 
counterfeiting 
(Author) 
Therefore, as exports value from counterfeiting goods (Million $) increase, then Ratio Four 
will also increase. As export value from top 20 design-intensive industries (Million $) increase, 
then Ratio Four will decrease: 
 
 !"#$%&	()*+,	-%$.	<$+5&,%-,3&354	4$$12		(83**3$5	$)35<%,)2,	↗!"#$%&	()*+,	-%$.	&$#	/0	1,2345635&,523(,	351+2&%3,2	(83**3$5	$)	)&	<$52&)5&	()*+,	→ 
= 
Ratio Four increase ↗ 
 
                    !"#$%&	()*+,	-%$.	<$+5&,%-,3&354	4$$12		(83**3$5	$)	)&	<$52&)5&	()*+,	→!"#$%&	()*+,	-%$.	&$#	/0	1,2345635&,523(,	351+2&%3,2	(83**3$5	$)	35<%,)2,	↗ 
= 
Ratio Four decrease↘ 
 
Firstly, Fig. 78 demonstrated the share (in USD million) of global physical counterfeiting in a 
selected group of economies with China presented the staggering share (in USD million) of 
global physical counterfeiting. At around 285,451 million USD. Fig. 79 presented the share (in 
USD million) of global physical counterfeiting except China. It is thus evident that apart from 
China, the middle-income economies such as Argentina, Brazil and Colombia demonstrated a 
high amount of counterfeiting activities compared with that of the United States and Japan. 
Unlike Japan and Taiwan, South Korea in the catching-up economies also presented a high 
amount of counterfeiting activities. Developed economies in Europe such as Germany and 
United Kingdom generally underperformed. 
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Secondly, Fig. 80 presents the percentage of global physical counterfeiting and the percentage 
of total global physical counterfeiting in different groups of economies. Specifically, the ratio 
four on value share of counterfeiting export as percentage of the total export in middle-income 
economies such as China, Brazil, Colombia and Argentina demonstrated a large amount share, 
all above 20%. China alone presents an extremely high percentage of the total global physical 
counterfeiting at around 72%. However, a striking difference can be observed between the 
United States, the developed economies, and the catching-up economies, which demonstrated 
a relatively small amount of the share of counterfeiting export as a percentage of the total export 
and percentage of total global physical counterfeiting. 
 
Based on the World Bank GDP per capital ranking, Fig. 81 presents the average value from 
2001 to 2016 for the national design system in the selected 11 economies – The Cavern Curve 
as it is termed in this research. Fig. 82 further presents the absolute total value of the national 
design system in selected 11 economies according to their ranking of the GDP per capital. The 
raw data is presented in Table. 19 for further reference. 
 
Firstly, the United States demonstrated the strongest performance (59.50%) in the design patent 
granted as distributed by year of patent application in the U.S. market. It was followed by Japan 
(9.4%), Taiwan (5.3%) and South Korea (3%). The People’s Republic of China witnessed the 
strongest growth and demonstrated relative medium performance in selected countries, at 
around 1.6%. Unlike other developed countries (the United States, Germany, United Kingdom) 
which demonstrated a strong performance in the US market, Switzerland as the highest GDP 
per capital country underperformed in the U.S market. Other countries witnessed economic 
stagnation during the past decades such as Argentina, Brazil and Colombia also demonstrated 
a limited performance in the U.S market. By comparison, those countries and regions went 
through sustainable economic growth demonstrated extremely high performance in the U.S. 
market, led by Japan, followed by Taiwan and South Korea.  
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7.5 The Cavern Curve Based on The Ranking of The GDP Per Capital 
 
 
Figure 81 The Cavern Curve – The four ratios capturing the National Design System 2.0 in selected groups of 
economies based on the ranking of the GDP per capital – Average value (2001 to 2015) 
(Author) 
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Figure 82 The total average value of the four ratios capturing the national design system in selected economies 
based on the ranking of the GDP per capita, from 2001 to 2016 
(Author) 
 
Secondly, in terms of the design-intensive industries goods export as a percentage of the export 
total, Switzerland (17.09%), Germany (10.5%), United Kingdom (8.61%), South Korea 
(9.71%), Taiwan (9.81%) demonstrated a relatively strong performance. Countries presenting 
a small share of the design-intensive industries exports are those middle-income countries from 
Latin America. The people’s republic of China demonstrated an extremely high share (34.14%). 
By comparison, the United States as the dominant power among the world’s economy 
(Financial Times, 2018b) demonstrated a relatively small share of the design-intensive 
industries exports (8.33%). 
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Thirdly, for top 20 design-intensive goods export (million us $) as a percentage of the industrial 
design counts in total registration, middle-income countries such as Colombia and Brazil 
demonstrated a relatively large share, which indicated low design-related intellectual property 
production activity in domestic market. Unlike other developed and catching up economies 
such as Switzerland, the United States, Germany, Japan who demonstrated extremely low value 
in this ratio, South Korea and United Kingdom presented a relatively large share of this ratio, 
this should be paid special attention. Specifically, the top 20 design-intensive goods exports 
(million US $) as percentage of the industrial design counts in total registration, Switzerland 
(0.28), Germany (0.23), Japan (0.31), South Korea (0.59), the United States (0.88) and United 
Kingdom (0.93) are among the lowest value that under value of 1, which indicates that the 
national design system in these countries focuses more on design intellectual property 
production instead of manufacturing. Colombia, China, Brazil are among the largest value in 
this case (13.34%; 2.07% and 1.97% respectively), which demonstrates that the national design 
system in these countries focuses more on the manufacturing of the design goods instead of the 
production of the design-related intellectual property. 
 
Finally, for counterfeit exports as a percentage of the total value of the design-intensive 
industries in selected countries, again, the middle-income countries including China 
demonstrated an extremely strong performance, which indicates a large share of the 
counterfeiting and imitation production activity in the domestic market. By comparison, the 
United States and Germany present an extremely low share in this ratio, compared with a 
relatively high share by other developed countries such as Switzerland, United Kingdom and 
other catching-up economies such as Japan and South Korea. Specifically, for the 
counterfeiting export as the percentage of the total value of design-intensive industries, the 
evidence demonstrates that Argentina (116.8%); China (36.74%); Brazil (20.07%) are the 
largest counterfeiting exporters for their national design system, by comparison, Switzerland 
(1.49%), the United States (0.62%), Germany (0.32%), United Kingdom (1.16%), Japan 
(1.95%) and South Korea (2.27%) are among the lowest value of the counterfeiting activities. 
 
 
GDP per 
Capita (US $) 
(Most recent, 
2017) 
Ratio One – 
Number of 
design patents 
granted as 
percentage of 
Ratio Two-
Export value 
from top 20 
design-
intensive 
Ratio Three -
Export value 
from top 20 
design-
intensive 
Ratio Four -
Export value 
from 
counterfeiting 
goods (Million 
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number of 
design patent 
applications in 
USPTO 
industries 
(Million $) as 
percentage of 
the total 
exports value 
(Million $) 
industries 
(Million $) as 
percentage of 
the number of 
industrial 
design counts 
in total 
registration 
through 
WIPO 
$) as 
percentage of 
export value 
from top 20 
design-
intensive 
industries 
(Million $) 
Switzerland 80,189.70 
 
0.90 17.09 0.28 1.49 
U.S. 59,531.66 
 
59.50 8.33 0.88 0.62 
Germany 44,469.91 3.50 10.50 0.23 0.32 
United 
Kingdom 
39,720.44 
 
2.50 8.61 0.93 1.16 
Japan 38,428.10 9.40 4.39 0.31 1.95 
South Korea 29,742.84 3.00 9.71 0.59 2.27 
Taiwan, China 24,318 5.30 9.81 0.00 2.62 
Argentina 14401.97 0.00 2.29 1.37 116.80 
Brazil 9821.41 0.10 3.98 1.97 20.07 
China 8826.99 1.60 34.14 2.07 36.74 
Colombia 6,301.59 
 
0.00 6.40 13.34 8.79 
 
Table 19 The national design system (average value 2001 – 2016) in selected countries, ranking of the country 
based on the GDP per capita according to World Bank 
(Author) 
 
7.6 The Cavern Curve Based on The Classification of The Four Generalized Groups of 
Countries 
In this section, a variation of the Cavern Curve based on generalized representation for the four 
groups of countries on the evolution of their national design system from 2001 to 2015 has 
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been presented. The generalized representation enables further comparison for the performance 
on the national design system and its potential linkage with economic performance. 
 
Firstly, as demonstrated in Fig. 83, for the world’s largest two economies – the United States 
and the People’s Republic of China –a striking difference between their national design 
systems has been presented. The size of the economy does not necessarily tell the story of the 
well-developed national design system. For China, the total value for top 20 design-intensive 
industries export as a percentage of the total export value takes the largest share. On the 
contrary, the United States presents the highest percent of the design patent granted as a 
percentage of number of design patent applications in USPTO during the selected time period. 
Counterfeiting data has not been presented in this research due to the limitation for the time 
period of the data. 
 
Fig. 84 further demonstrates the evolution of the national design system and GDP per capital 
in the United States and China. There is no striking evidence of a similar pattern among GDP 
per capital and evolution of the national design system in these two countries. 
 
Table 20 presents the raw data on four ratios of the national design system 2.0 in the United 
States and China from 2001 to 2015. In this case, counterfeit goods exports as a percentage of 
the top 20 design-intensive goods export also demonstrated a staggering share in 2013. In this 
case, the evidence shows that the majority of design-intensive goods exported from China are 
counterfeit goods. Specifically, counterfeit exports as a percentage of the top 20 design-
intensive industries export is 36.74%, compared with that of 0.62% in the United States. 
 
Secondly, the evolution of the national design system in developed economies, catch-up 
economies and the middle-income economies has been further presented in Fig. 85. The raw 
data is presented in Table. 21. Generally speaking, a striking difference among these three 
groups of countries has been observed: 
 
• For developed economies demonstrated highest percentage on total value from top 20 
design-intensive industries export as that of the total export value.  
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Figure 83 The evolution of the National Design System 2.0 in China and the United States, from 2001 to 2015 
 (Author) 
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Figure 84 The evolution of the National Design System 2.0 and GDP per capital growth in China and the United States, from 2001 to 2015 
 (Author)
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 Ratio One 
(Percentage) 
 
 Ratio Two 
(Percentage) 
 
 Ratio Three 
(Percentage) 
 
 Ratio Four 
(Percentage) 
 
 
 
The United 
States 
China The United 
States  
China The United 
States 
China The United 
States  
China 
2001 65.70 0.20 7.84 37.56 2.75 2.50 ‘’ ‘’ 
2002 60.60 0.80 7.57 36.22 3.08 2.39 ‘’ ‘’ 
2003 60.60 0.90 7.17 33.60 0.96 2.07 ‘’ ‘’ 
2004 60.60 1.70 7.07 30.74 0.42 2.67 ‘’ ‘’ 
2005 59.60 1.70 6.98 29.86 0.43 2.81 ‘’ ‘’ 
2006 56.30 1.90 8.00 28.92 0.44 2.72 ‘’ ‘’ 
2007 55.00 2.50 8.52 34.46 0.53 2.98 ‘’ ‘’ 
2008 54.30 2.90 8.38 32.79 0.53 2.99 ‘’ ‘’ 
2009 53.70 2.50 9.19 35.07 0.65 1.63 ‘’ ‘’ 
2010 55.70 2.70 8.93 33.06 0.70 1.47 ‘’ ‘’ 
2011 55.50 3.20 8.68 32.96 0.68 1.49 ‘’ ‘’ 
2012 56.20 3.00 8.76 34.18 0.68 1.34 ‘’ ‘’ 
2013 56.10 3.20 8.98 35.22 0.58 1.53 0.62 36.74 
2014 57.00 3.50 9.19 36.91 0.60 1.90 ‘’ ‘’ 
2015 67.50 2.30 9.74 37.56 0.56 1.35 ‘’ ‘’ 
         
 
Table 20 The raw data on four ratios of the national design system 2.0 in the United States and China 
(Author) 
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• For catching-up economies presents the highest percentage of number of design patent 
granted as percentage of number of design patent application in USPTO.  
 
• For middle-income economies, the export value from top 20 design-intensive industries 
(Million $) as a percentage of the number of industrial design counts in total registration 
through WIPO as well as the export value from top 20 design-intensive industries 
(Million $) as percentage of the total exports value presented high percentage and 
periodic turbulence.  
 
Specifically, for catching-up economies such as South Korea, Japan and Chinese Taipei:  
 
• They have demonstrated a strong performance in ratio one– the strong design patent 
granted performance in the U.S market in this case;  
 
• They have demonstrated a strong performance for ratio two – the total value of the top 
20 design-intensive industries as percentage of the total export, which indicates that the 
production of the design-related goods activities accounts for large percent of the total 
economy activities; 
 
• They have relatively low value in ratio Three and ratio Four, which indicated high share 
of the design-related intellectual production and low share of the counterfeiting 
activities. 
 
By comparison, middle income economies (Brazil; Argentina and Colombia) demonstrated a 
low performance in ratio one and ratio two, and a high performance in ratio three and ratio four. 
In this case, what corresponds to the economic stagnation for middle-income countries are:  
 
• The low design-related intellectual property registration in the United States market;  
 
• Low design-related production activities within their total export; 
 
• The majority of design-related production focused on the manufacturing part instead of 
the intellectual property generation part; 
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• High percentage of the counterfeiting production activities. 
 
Thirdly, Fig.  86 presents the evolution of the National Design System and GDP per capital 
growth in catch up economies (Taiwan, Japan and South Korea). Generally, there is strong 
similarly between their GDP per capital growth and national design system evolution. 
 
Specifically, for South Korea, there is a very evident similarity between the GDP per capital 
growth and the evolution of the ratio of the number of design patents granted as percentage of 
number for design patent applications through USPTO: 
 
• The performance of the design patent applications in USPTO has one- or two-
years growth in advance compared with their GDP per capital growth. 
 
Also, the export value from the top 20 design-intensive industries (Million $) as percentage of 
the number of industrial design counts in total registration through WIPO for South Korea 
demonstrated the opposite evolution pattern compared with the GDP per capital growth in 
general, with turbulence from 2007 to 2010. 
 
In Taiwan, China, the evidence indicates that before the turbulence of the GDP per capital 
growth in 2009, there is a turbulence in the export value of the top 20 design-intensive 
industries (Million $) as percentage of the total export value (Million $). For Japan, the ratio 
of the number of design patents granted as a percentage of number of design patent application 
in USPTO demonstrated opposite trends with GDP per capital growth in general.  
 
Fig. 87 presents the evolution of the National Design System and GDP per capital in middle-
income economies from 2001 to 2015. There is no striking similarity for their GDP per capital 
growth and national design system evolution. 
 
Fig. 88 presents the evolution of the National Design System and GDP per capital in developed 
countries (Germany, United Kingdom and Switzerland) from 2001 to 2015. There is a pattern 
similarity for their GDP per capital growth and exports value from top 20 design-intensive 
industries (Million $) as percentage of the total export value (Million $). 
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Figure 85 The evolution of the National Design System 2. 0 in developed economies, 100% stacked area from 2001 to 2015  
(Author) 
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Table 21 The raw data on the four ratios of the Cavern Curve in different groups of countries  
(Author) 
 Ratio One 
(Percentage) 
 
  Ratio Two 
(Percentage) 
 
 
  Ratio 
Three 
(Percentage) 
 
 
  Ratio Four 
(Percentage) 
 
 
  
 
Developed 
Economies. 
Catching-
up 
Economies. 
Middle-
income 
Economics. 
 
Developed 
Economies. 
 
Catching-
up 
Economics 
Middle-
income 
Economies 
Developed 
Economies. 
Catching-
up 
Economics 
Middle-
income 
Economies 
 
Developed 
Economies. 
 
Catching-
up 
Economics 
Middle-
income 
Economies 
2001 1.87 5.00 0.03 12.48 10.85 6.30 1.95 0.32 12.05 ‘’ ‘’ ‘’ 
2002 2.03 6.27 0.13 12.26 9.98 5.83 1.79 0.31 8.07 ‘’ ‘’ ‘’ 
2003 2.20 6.30 0.10 11.85 8.97 5.82 0.41 0.21 0.94 ‘’ ‘’ ‘’ 
2004 2.03 5.86 0.09 12.19 9.93 5.98 1.38 0.28 7.02 ‘’ ‘’ ‘’ 
2005 2.09 6.14 0.11 12.10 9.63 5.88 1.19 0.26 5.34 ‘’ ‘’ ‘’ 
2006 2.57 6.93 0.07 11.32 5.74 4.87 0.26 0.18 0.52 ‘’ ‘’ ‘’ 
2007 2.97 6.40 0.03 12.43 8.64 5.05 0.25 0.37 9.41 ‘’ ‘’ ‘’ 
2008 3.03 6.17 0.07 12.10 7.94 4.85 0.29 0.39 0.80 ‘’ ‘’ ‘’ 
2009 2.83 5.73 0.07 11.93 8.68 4.38 0.24 0.38 0.60 ‘’ ‘’ ‘’ 
2010 2.67 5.97 0.07 12.44 7.76 3.44 0.26 0.35 8.00 ‘’ ‘’  
2011 2.73 6.03 0.10 12.90 7.57 2.85 0.25 0.46 3.02 ‘’ ‘’  
2012 2.50 6.43 0.03 11.18 7.00 2.80 0.27 0.37 1.08 ‘’ ‘’  
2013 2.30 6.57 0.07 10.91 7.19 2.63 0.24 0.33 4.35 0.99 2.28 48.55 
2014 2.53 6.13 0.03 12.54 7.18 2.43 0.26 0.33 3.03 ‘’ ‘’  
2015 2.67 3.63 0.00 12.92 7.87 2.63 0.24 0.35 2.69 ‘’ ‘’  
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Figure 86 The evolution of the National Design System 2.0 and GDP per capital growth in catch-up economies, from 2001 to 2015  
(Author) 
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Figure 87 The evolution of the National Design System 2.0 and GDP per capital growth in middle-income economies, from 2001 to 2015 
 (Author) 
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Figure 88 The evolution of the National Design System 2.0 and GDP per capital growth in developed economies, from 2001 to 2015 
 (Author)
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Chapter Eight: Validation of The National 
Design System 2.0  
 
In this chapter, the validation for the new model on the measurement of the national design 
system was tested. Specifically, the research practitioner method was employed. 10 further 
semi-structured interviews were conducted with policy makers from the United Nations and 
latecomer countries such as China.  
 
Firstly, the research practitioner method was employed as the first stage to consolidate the 
validation of the NDS 2.0. Specifically, researcher himself is a practitioner of both designer 
and policy maker. At the beginning of 2015, researcher established connections with the 
UNESCO Creative Cities (Shanghai) Promotion Office 22 . In 2014, the office set up the 
International Creative Cities Advisory Board and International Creative Cities Think Tank 
(Appendix Seven) with the aim to build a cross-border communication and cooperation 
platform by gathering the relevant authorities, experts and professionals in the field of creative 
design. During the process of this research, researcher has received support from the UNESCO 
Creative Cities (Shanghai) Promotion Office and the Think Tank.  
 
Fig. 89 shows researcher with Mr. Mukhisa Kituyi, the Secretary General of UNCTAD, during 
his stay in Geneva working as the intern and individual contractor. Fig. 90 presents the contract 
of researcher when he was working as an intern and an individual consultant for the Creative 
Economy Program at UNCTAD. The contract number is 2500066813 with funding support 
from the UN general fund.  During researcher’s stay with UNCTAD, two publications have 
credited researcher’s contributions: 
 
• Creative Economy Outlook and Country Profiles: Trends in international trade in 
creative industries (2016); 
 
22 In February 2010, Shanghai joined the UNESCO Creative Cities Network as City of Design, demonstrating its 
determination to put design at the core of its sustainable economic growth and development plan. Shanghai 
established the UNESCO Creative Cities (Shanghai)  Promotion Office within the framework of the Municipal 
Commission of Economy of Technology. Further information can be accessed through the series of publications 
from the UNESCO Creative Cities (Shanghai) promotion office: https://www.creativecity-
sh.org/html/1/159/index.html . 
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• Creative Economy Outlook: Trends in international trade in creative industries (2002- 
2015), country profiles (2005 - 2014) (2019). 
 
Further information about the two publications, please see Appendix Eight. 
 
 
Figure 89 Researcher with the Secretary General of UNCTAD, Mr. Mukhisa Kituyi, during his stay in Geneva, 
2015 and 2016. 
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Figure 90 The visa application support letter from United Nations Conference on Trade and Development (UNCTAD) and 
individual consultant contract signed with UNCTAD Creative Economy Program by researcher 
(Author) 
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Figure 91 The recommendation letter from the UNCTAD Creative Economy Program partner and networks  
(Author) 
IJNITE[)  NATIONS
uNCTAD
Recommendation  Letter  for  Bohao  (Richard)  Li
United  Nations  Conference  on Trade  and Development  ({JNCTAD)
. Palais  des Nations,  8-14,  '
Av.  de la Paix, 1211;
Geneva  10 Switzerland
Email:  Carolina.quintana(2,un.orz
To whom  it may  concern,  it is my  pleasure  to recommend  Mr.  Bohao  (Richard)  Li  for  the position  at the organisingcommittee  of  the Shanghai  Fashion  Week.  Bohao  (Richard)  Li  was intern  and individual  contractor  at the creativeeconomy  program  at United  Nations  Conference  on Trade  and Development  ({JNCTAD).  His  role  was pivotal  inthe development  of  successful  collaborations  and activities  with  Chinese'  creative  industries  partners.
As an intern,  Bohao  (Richard)  facilitated  his PhD  supervisor at University  of  Cambridge  - I,r.  James Moultrie'svisit  to {JNCTAD  for  the potential  collaboration  based  on James'  work  "international  design  scoreboard:  initialindicators  of  international  design  capabilities".  Design  is a leading  component  of  global  creative  economy  and themeasurement  of  design  performance  at national  level  was of  great  value  for  us. Bohao  has also demonstratedstrong  literature  searching  and presentation  skills  for  several  conferences  that  we have engaged  with.  During  hisstay with  us in 2015,  Bohao  (Richard)  contributed  to the pilot  project  "Creative  Product  Space",  which  is avisualisation  tool  that could  potentially  help innovation  policy  makers  better  understand  the'export  profile  ofindividual  county,  region  or income  group  over  time  period.
Bohao  (Richard)  continued  his record  of  excellent  work  as an individual  contractor  in 2016 at the {JNCTADCreative  Economy  Program.  During  this  time  period,  he was involved  in the updating  of  the creative  economyglobal  trade.dataset.  He contributed  to the publication  of  the creative  economy  outlook  and country  profiles  at{TNCTAD,  which  has been strongly  picked  up by the media  in China.  Richard  also showed  strong  capabilities  ofangagement  with  the creative  industry  sectors.  As a designer  by trained,  he was involved  in the collaboration  withrenowned  indushy  brands  such as Swarovski  and his experience  helped  us in approaching  emerging  creativeindushy  players  for  potential  partnerships.
Design  and sustainable  fashion  are at the center  of  our  research  agenda  and policy  dialogue.  The  United  NationsAlliance  for  Sustainable  Fashion  of  which  {JNCTAD  is pait,  has been  established  to contribute  to the Sustainable
Development  Goals  through  coordinated  action  in the fashion  sector.
I strongly  recommend  the candidahire  of  Bohao  (Richard)  Li  to Shanghai  Fashion  Week  organising  committee.  Ibelieve  he can make a valuable  contribution  to based on his strong  academic  background  (graduate  fromCambridge),  his multicultural  experience  in international  organizations  ({JNCTAD)  and his relevant  skills  as a
facilitato7i"f,or  seeking opportunities and paitnerships in creative industries.
Sincere'ly,
Carolina  Quintana
Creative  Economy  Program  UNCTAD
Paitnerships  and  Networks
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Fig. 91 presents the recommendation letter from UNCTAD Creative Economy Program partner 
and networks: 
 
“As an intern, Bohao (Richard) Li facilitated his PhD supervisor at University of 
Cambridge – Dr. James Moultrie’s visit to UNCTAD for the potential collaboration on 
James’s work “international design scoreboard: initial indicators of international design 
capabilities.” Design is a leading component of global creative economy and the 
measurement of design performance at national level was of great value for us […].” 
 
“[…] he was involved in the updating of the creative economy global trade dataset […] 
As a designer by training, he was involved in the collaboration with renowned industry 
brands such as Swarovski and his experience helped us […].” 
  
The initial conceptualization on the topic of investigating the long-term economic value of 
design, or the “evolution” of the economic value of design and its corresponding system at 
national level is described: 
 
“[…] During his stay with us in 2015, Bohao (Richard) contributed to the project 
“Creative Product Space”, which is a visualization tool that could potentially help 
innovation policy makers better understand the export profile of individual country, 
region or income group over time period […] He contributed to the publication of the 
creative economy outlook and country profiles at UNCTAD, which has been strongly 
picked up by the media in China. […].” 
 
The researcher prepared the speech for UNCTAD Creative Economy Program on the topic of 
“The Development of Creative Design Economy – Global Perspective” during the 2015 
UNESCO International Creative Cities Design Innovation Forum with the theme of “The New 
Business Civilization: When Design Meets Capital” (Appendix Nine) and the One Belt One 
Road Initiative and Opportunities for Macao Cultural Industries in 2016. As it has been 
described: 
 
“[…] Bohao has demonstrated strong literature searching and presentation skills for 
several conferences that we have engaged with […].” 
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Table. 22 summarized the industrial practitioner events that the researcher has engaged in 
during the research.  
 
Secondly, further ten semi-structural interviews in the format of the presentation with policy 
makers or academia were conducted. The data has been captured through typing when the 
researcher was receiving feedback from the interviewees. Detailed information on the 
interviews is summarized in Table. 23. After the presentation, interviewees were encouraged 
to express their views on the validity of the ratios which compose the national design system 
2.0 model proposed by the researcher. 
 
Table. 24 presents the codes from the interviewees. In general, the critical evidence on the 
validity of the design-intensive industries and its corresponding system at national and 
international level in this research has been collected from the closing event organized by IP 
Key during the 19th EU-China Summit held in Brussels, “Celebrating EU China IP Cooperation 
IP Key: Today and Tomorrow”, which also marks the new IP Key China cooperation action 
between EU and China 23. Key government officials from the European Union Intellectual 
Property Office (EUIPO) and the Chinese Ministry of Commerce were present at the event.  It 
is critical from two perspectives:  
 
• The identification of “design-intensive industries” and the accurate information on the 
evolution of “design-intensive industries” in this research is based on a series of 
EUIPO-EPO studies concerning the topic of intellectual property-intensive industries 
and economic performance in the European Union (2013; 2016; 2019); 
 
• The researcher is a trained designer from China. The event held during the 19th EU-
China Summit in Brussels marked the end of the IP Key project24 begun in 2013 and 
 
23 IP Key China is an EU Project designed to enhance EU-China cooperation on selected emerging challenges in 
the area of intellectual property (IP). It is directed and funded by the European Commission and implemented by 
the European Union Intellectual Property Office (EUIPO). During the 19th EU-China Summit held in Brussels at 
the beginning of June, 2017, EU Trade commissioner Ms. Cecilia Malmstrom and the Chinese Minister of 
Commerce, Mr. Zhong Shan, singed the arrangement for the IP cooperation project – IP China. Most recently, the 
IP Key China commissioned a study entitled “Lessons from the EU experience with memoranda of understanding 
in tackling the online sale of counterfeit goods” will be shortly due to released online,  Further information and 
related projects could be accessed from the following link: https://ipkey.eu/en/china . 
24 In July 2013, the EU and China signed an Administrative Agreement detailing their New Intellectual Property 
Cooperation. Further information on the action fiche for IP Key China can be accessed from the following link: 
https://ipkey.eu/en/china/about-ip-key . 
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the commencement of the new IP Key China project, which contributes to the efficiency 
and fairness of the Chinese IP system as well as the improvement of understanding of 
the Chinese and European IP systems among the policy makers community. 
 
Questions on the importance of design-intensive industries as well as their corresponding 
dimension in developing countries such as China were presented by the researcher. Supporting 
quotes received from the event include one from the policy officer at DG Trade European 
Commission, Mr. Jorg Weberndorfer: 
 
“It is interesting that you mentioned the importance of design-intensive industries and 
the corresponding dimension in China. It is the area that we neglected to look at […] I 
wish to look at this area of research in further into detail.” 
 
Evidence has also been collected based on feedback from the State Council Research Centre 
in the People’s Republic of China: 
 
“Whether or not to separate the measurement of design from that of R&D is a question 
that needs asking. The national statistic system in a country like China has its own 
routines, the enhancement of awareness for the measurement of design is a great issue 
of concern.”  
 
Specifically, Ratio One is valid in the sense that it has been formulated by USPTO. This is 
especially true in the context of global trade war initiated by the U.S. government. 
 
The validation of Ratio Two was tested through the event co-organized by the UNESCO 
Creative Cities (Shanghai) Promotion Office and Harvard Business Review under the theme 
of “The Driving Force for Design and Innovation” with audiences of innovation policy makers 
in China. Specifically, Dr. James Moultrie and the researcher were invited to deliver a keynote 
speech on the topic of “Measuring the value of design and innovation”. The introduction of the 
initial indicators for the measurement of the national design system in developed countries, the 
Ratio Two and its variations, were presented for receiving feedback.  As quoted from the letter 
from the secretary general of UNESCO Creative Cities (Shanghai) Promotion Office (Fig. 92):  
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“[…] We appreciate you spending time in Shanghai and your insights into design and 
innovation value which are significant for Shanghai at this stage of innovation-driven 
economic transition […] The valuation of design and innovation is a very interesting 
topic and we are very happy to explore cooperation in this domain […].” 
 
 
Figure 92 The letter of thanks from the Secretary General of UNESCO Creative City (Shanghai) Promotion Office  
(Author) 
 
Further information on the event is presented in detail in Appendix Ten. 
 
The validation of Ratio Three was tested at a systematic presentation to the National 
Development and Reform Commission, China, Social Development Division delegation 
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during their visit to Cambridge. Important information on the higher productivity growth of 
the identified “design-intensive industries” was presented as well as Ratio Three regarding the 
information on national activity in producing and exporting goods with high design intensity 
as the percentage of industries design rights registration counts for individual countries. 
Supporting quotes were received from Mr. Jianping Chen who is the director of the delegation 
group: 
 
“The presentation that you have done is very useful and the indicators that you 
developed are very necessary for us during this stage of transition […].” 
 
For the validation of Ratio Four, critical evidence was collected from Prof. Anthony Arundel 
at UNU-MERIT during a conference organized by Tsinghua University School of Economics 
and Management: 
 
“It is very useful to read a review study of the measurement of design value and its role 
in innovation […] Previous study has attempted to build a scoreboard based on the 
industrial design rights data in developed countries, such as European Union, however 
the result was biased. For example, Italy as the design powerhouse demonstrated 
relatively low performance of those design-intensive sectors […]. You should notice 
that the understanding of the counterfeiting activities is associated with trademark, not 
the design.” 
 
Finally, Table 25 presents the conferences attended in order to test the validation of the NDS 
2.0 within the academia community. 
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Name of the Event Affiliation Institution Role Time 
London Fashion Week International Fashion Showcase British Council and British Fashion Council, UK Curator 4th – 14th February, 2014 
UNESCO Creative Cities Network International Creative 
Cities Design Innovation Forum 2015 – The New Civilization of 
Business: When Design Meets Capital   
United Nations Educational, Scientific and Cultural 
Organization (UNESCO) Creative Cities (Shanghai) 
Promotion Office and Harvard Business Review China 
Facilitator 24th September, 2015 
WTO Public Forum 2015 World Trade Organization, Geneva, Switzerland Attendant 2nd October, 2015 
Dubai-Shanghai Design Dialogue Dubai Export, the Department of Economic Development 
in Dubai in partnership with UNCTAD and the Shanghai 
Municipality 
Contributor 4th April, 2016 
One Belt One Road Initiative and Opportunities for Macao 
Cultural Industries  
United Nations Conference on Trade and Development 
(UNCTAD) Creative Economy Program and Cultural 
Industries Bureau, Macao SAR (China) 
Contributor 5th – 9th June, 2016 
Cambridge China Symposium 2016 Judge Business School, University of Cambridge, UK Organizer 11th June, 2016 
Fourteenth Session of the UNCTAD Side Event: From Trade to 
Sustainable and Creative Livelihoods: Biodiversity and Design – 
followed by a fashion show – The originality of Kenyan Creative 
Design 
United Nations Conference on Trade and Development, 
Geneva, Switzerland 
Contract 
Consultant 
19th July, 2016 
 
Development Economics and Economic Development – Bridging 
the Gap Between Theory and Practice 
United Nations Office in Geneva, Switzerland Volunteer 25th August, 2016 
WTO Public Forum 2016 World Trade Organization, Geneva, Switzerland Attendant 27th -29th September, 
2016  
UNESCO Creative Cities Network International Creative 
Cities Design Innovation Forum 2016 – The Driving Forces for 
Design and Innovation  
United Nations Educational, Scientific and Cultural 
Organization (UNESCO) Creative Cities (Shanghai) 
Promotion Office and Harvard Business Review China 
Facilitator 
and 
Contributor 
15th December, 2016 
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Table 22 The professional events that the researcher as practitioner engaged in during the process of research  
(Author) 
Central Saint Martins 
MA Innovation Management Graduation Show Debate 
University of the Arts London, UK Guest 
Panelist 
1st June, 2017 
Celebrating EU China IP Cooperation IP Key: Today and 
Tomorrow 
European Commission IP Key Attendant 2nd June, 2017 
London Fashion Week Menswear British Fashion Council Attendant 11th June, 2018 
London Fashion Week Womenswear British Fashion Council Attendant 18th September, 2018 
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The Name of  
Policy Maker 
Affiliation Institution Position Location Time Length Number of Participants 
Prof. Anthony 
Arundel 
United Nations University, 
UNU-MERIT 
Professorial 
Fellow 
Tsinghua University, 
School of Economics 
and Management, 
Beijing, China. 
27th 
August, 
2017 
30 
minutes 
Around 25 people, presentation conducted during the 
CICALIS academy and workshop. 
Mr. Jorg 
Weberndorfer 
European Commission. 
DG Trade. 
Policy 
Officer 
Brussels, Belgium. 2nd  June, 
2017 
10 
minutes 
Around 30 people, oral presentation conducted during 
the IP key China event. 
Mr. Jianping 
Chen 
National Development and 
Reform Commission of the 
people’s republic of China, 
Social Development 
Division 
Director of 
Human 
Resource 
Office 
University of 
Cambridge, Institute 
for Manufacturing.  
United Kingdom. 
20th  July, 
2017 
10 
minutes 
Around 12 people, presentation conducted in a rigorous 
formal way as part of the presentation between the 
National Development Reform Commission and the 
Institute for Manufacturing, University of Cambridge. 
Mr. Gareth 
Taylor 
British Consulate – 
General Shanghai 
Consult, 
Science & 
Innovation 
Shanghai, China. 14th  
December, 
2016 
20 
minutes 
Around 4 people, oral presentation conducted in the 
British Consulate during the project between the design 
management group at IfM and the UNESCO Creative 
Cities (Shanghai) Promotion Office. 
Mrs. Jin Pan United Nations 
Educational, Scientific and 
Cultural Organization 
(UNESCO) Creative Cities 
(Shanghai) Promotion 
Office 
Vice 
Secretary 
General 
Shanghai, China. 2016 – 
2017 
2 hours 3 to 5 people, the oral presentation has been conducted 
in several times. The presentation has received positive 
feedback, which has resulted in an event “The driven 
force of design and innovation” co-organized with 
Harvard Business Review and UNESCO Creative 
Cities (Shanghai) Promotion Office. 
Mrs. Carolina 
Quintana 
United Nations Conference 
on Trade and Development 
(UNCTAD), Creative 
Economy Program 
Economic 
Affairs 
Officer 
Geneva, Switzerland & 
Cambridge, United 
Kingdom. 
2015 – 
2016 
August 
2015 – 
October 
2019 
Around 2 to 4 people, the most thorough engagement 
during the research process. The measurement of 
export value of design-related industries, its linkage 
with sustainability and e-commerce have been 
discussed.  
Mr. Bonapas 
Onguglo 
United Nations Conference 
on Trade and Development 
Head of the 
Trade 
Geneva, Switzerland. 2015 – 
2016 
 Around 2 to 4 people, oral presentation during the 
group discussion between the UNCTAD Creative 
 258 
Table 23 Summary of the information for the interviewees during the validation stage 
(Author) 
(UNCTAD), Trade 
Analysis Branch 
Analysis 
Branch 
Economy Program and the Design Management Group 
in Cambridge. 
Mr. Boyin Liu United Nations 
Educational, Scientific and 
Cultural Organization 
(UNESCO) Creative Cities 
(Shanghai) Promotion 
Office 
Secretary 
General 
Shanghai International 
Creative Cities Design 
Innovation Forum, 
Shanghai, China. 
14th 
Decembe, 
2016 
30 
minutes 
40 -50 people, during the event organized by Harvard 
Business Review and the UNESCO Creative Cities 
(Shanghai) Promotion Office. Major policy makers in 
Shanghai dealing with the design innovation were the 
audiences, the presentation has been done by Dr. James 
Moultrie on behalf. 
Dr. Raymond 
Tavares 
United Nations Industrial 
Development Organization 
(UNIDO), Business 
Environment, Cluster and 
Innovation Division 
Department of Trade, 
Investment and Innovation 
Industrial 
Developmen
t Officer 
Shanghai, China. 2016 30 
minutes 
2 people. Oral presentation has been conducted. 
Mr. Hongqiang 
Xu 
Development Research 
Centre of the State Council 
of the People’s Republic of 
China, Foreign Economic 
Relations Department 
Director of 
the research 
office No.2 
University of 
Cambridge, Institute 
for Manufacturing, 
United Kingdom. 
2015 60 
minutes 
4 people. Formal presentation conducted during the 
discussion between the design management group and 
the development research center for the State Council 
of the People’s Republic of China. 
Prof. Yongqi 
Lou 
Tongji University, College  
of Design and Innovation  
Dean of 
School of 
Design and 
Innovation 
Shanghai, China.  2019 10 
minutes 
A seminar on the global innovative design 
competitiveness report at Tongji University, Shanghai 
with around 40 attendees. 
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Ratios Source Time  Description of the ratio Codes from Presentation Interviews  
Ratio One – Number of Design 
Patents Granted as percentage of 
the Number of the Design Patent 
Application 
USPTO 1970-
2015 
For USPTO, since the average time period between filing for 
a design patent and the issuing of the patent (i.e., the patent’s 
\”pendency\”) is now about 20 months (for design patents), 
the patent grant data, as distributed by year of application, 
are incomplete for the most recent years that are displayed*. 
A significant number of the applications filed during these 
recent years were still pending at the end of the reporting 
period. Patented application data are of significant value 
since the date an application was filed more accurately 
reflects when the technology was developed. 
 
Supporting quotes: 
• Design is a leading component of the global 
economy and the measurement of design 
performance at national level was of great 
value for us;  
• Interesting and relevant […]; 
• Useful […]; 
• Sensible […]; 
• Engaging […]; 
• Well thought out and relevant to those 
attending the SPRU forum […]; 
• We need the indicator, the cross-country 
comparison is interesting, it allows us policy 
makers to better understand the performance 
and situation from other countries […];  
• The cross-country comparison between East 
Asian and Latin America countries is valid 
[…]; 
• We wish to further explore the research relates 
to the valuation of the design […];  
• Design is something that we are neglecting to 
look at […]; 
• counterfeiting activities are normally 
associated with the matching of the trademark 
[…]; 
 
Ratio Two – Export value from 
top 20 design-intensive industries 
(Million $)/ Total Export value 
(Million $) 
EUIPO-
EPO/ITC 
2001 
-2015 
The ratio could indicate the value of national activity in 
producing and exporting goods with high design intensity as 
percentage of the total value of export products for 
individual country. 
 
Variation One: Total exports 
value (Million $) / GDP total 
(Million $) 
ITC/World 
Bank 
2001-
2015 
The ratio could indicate the total value of export production 
as percentage of the total value of gross domestic production 
for individual country. 
Variation Two: Exports value 
from top 20 design-intensive 
industries (Million $) goods 
export / GDP total (Million $) 
EUIPO-
EPO/World 
Bank 
2001-
2015 
The ratio could indicate the total value of national activity in 
producing and exporting goods with high design content as 
percentage of the total value of gross domestic production 
for individual country. 
 
Ratio Three – Export value from 
top 20 design-intensive industries 
(Million $)/ Number of industrial 
design counts in total registration 
through WIPO (Design count in 
WIPO, ITC 2001-
2015 
The ratio could indicate the national activity in producing 
and exporting goods with high design intensity as the 
percentage of industries design rights registration counts for 
individual country. 
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Table 24 The validation testing for the ratios proposed in this research as well as quotes from interviewees  
(Author) 
 
 
 
 
 
 
total registrations direct and via 
the Hague system) 
 
Other quotes: 
• Confusing as to why we should separate the 
measurement of design from R&D and 
innovation […] This is especially challenging 
for those in developing countries, such as 
China. 
• Need to be clearer in terms of why this 
measurement framework or indicators are 
needed; 
• The industrial design rights as the indicator 
does not necessarily reflect design activity in 
developed country such as Italy […]. 
 
Ratio Four – Export value from 
counterfeiting goods (Million $) / 
Export value from top 20 design-
intensive industries (Million $) 
OECD-
EUIPO/EU
IPO-EPO 
2013 The ratio could indicate the total value for the infringement 
of the rights (product protected by a trademark, patent, 
design rights or copy right that adds an economic value to its 
rights holder) as the percentage of the national activity in 
producing and exporting goods with high design intensity for 
individual country. 
Variation One: Export value of 
counterfeiting goods in 
individual country (Million $) / 
Total export value of 
counterfeiting worldwide 
(Million $) 
OECD/ U.S 
Chamber of 
Commerce 
 The ratio indicates information on the individual countries’ 
export value as percentage of the global total value of the 
counterfeiting goods export. 
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Table 25 Conferences attended in order to test the validation of the NDS 2.0 within the academia community  
(Author)
Name of the Academic Conference Time Affiliation Institution Role 
The 23rd Annual SPRU PhD Forum 2017 Science Policy Research Units (SPRU) 
University of Sussex, United Kingdom 
Presenter 
DRUID 17 New York 2017 Stern School of Business, New York University, the United States Presenter and 
Session Chair 
R&D Management Conference 2017 2017 KU Leuven, Belgium, European Union Presenter 
The China Innovation Circles and Academy – Learning, Innovation 
and Competence Systems (CICALICS) 
2017 School of Economics and Management, Tsinghua University, China Presenter and 
Discussant 
TONGJI – CAMBRIDGE – LONDON International Postgraduates 
Symposium  
2017 Engineering Design Centre, University of Cambridge, United Kingdom Presenter 
The 13th    International Symposium on Global Manufacturing and 
China 
2018 School of Management, Zhejiang University, China Presenter 
Darden-Cambridge Judge – HKU FEB Entrepreneurship and 
Innovation Research Conference 
2018 Darden School of Business, University of Virginia, the United States 
Cambridge Judge Business, University of Cambridge, United Kingdom 
School of Economics and Management, Hong Kong University, 
Hongkong, China 
Poster 
Presenter 
The 17th conference of the International Joseph A. Schumpeter 
Society  
2018 Seoul National University, South Korea Presenter 
Academy of Management 78th Annual Conference 2018 Chicago, Illinois, the United States Presenter 
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Chapter Nine: Conclusion 
 
9.1 Introduction 
 
This chapter will clarify the contribution of this research. The interpretation of the findings and 
future research directions will also be presented. 
 
Specifically, the main contribution of this research is a new measurement model for the 
national design system from evolutionary perspective based on original and publicly available 
data. As demonstrated in Fig. 93, there are several improvements compared with the initial 
model: 
• Firstly, the new measurement model is based on design-driven realities which 
demonstrate that managing the uncertainty and risk associated with product form is 
more important now than ever before (Chan, Mihm and Sosa, 2018). The resources, 
competencies, processes as well as institutions employed in the design of product form 
activities differ from those employed in technological activities. Turbulence in product 
form can introduce significant challenges to managing and measuring the capabilities 
and the corresponding systems at national and international level; 
• Secondly, the new measurement model is problem-driven – the rise of the intangible 
economy with limited awareness from the innovation policy-making community (Gates, 
2018) as well as the economic stagnation for the majority of middle-income countries 
during the past decades over the world; 
• Thirdly, the new measurement model focuses on the evolution of design-intensive 
industries and a corresponding system – the national design system 2.0 – to fit in with 
the theoretical background of evolutionary economics, which is the fundamental theory 
for innovation studies (Nelson et al., 2018);  
• Fourthly, compared with the initial model focusing on the input, output and outcome 
that may cause biases when collecting data, the new measurement model is mainly 
output-orientated based on consistent terminology and classification, Thus, the 
evidence collected is comparable over a time period.  
 
The detail of the model is presented in Fig. 94. 
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9.2 Interpreting Findings 
 
The world witnessed the transfer of design capability for product form from high-income 
countries to catch up countries during the past decades along with the rise of the intangible 
economy. However, this economic trend has not been paid enough attention by innovation 
policymakers due to the lack of an effective measurement system.  Policy makers need to depart 
from the traditional view that product function is the main driver of product innovation 
evolution and be aware that product form is one of the most important intangible assets for 
product innovation. With the emphasis on product form, products can avoid becoming less 
dynamic by shifting their source of dynamism from function to form, and thus extend their 
product life cycles during the stage of decline.  
 
Design has traditionally been manipulated by advanced economies such as the United Kingdom 
as a powerful tool which stimulates trade and economic growth during economic downturn: 
for example, in the establishment of the design council by Winston Churchill’s wartime 
government in December 1944 to support Britain’s economy recovery and Margaret Thatcher’s 
“Design or Decline” in 1987 in the opening speech at the British Industry Design Conference. 
However, the evidence presented in this research challenges this conventional wisdom. On the 
contrary, this research indicates that some of the most developed countries such as the United 
States demonstrate very few design-intensive industries exports. Also, Switzerland as another 
example of the high-income country presents small amount design patent application in the 
U.S market. 
 
The evidence presented in this research indicates that the global economy during the past 
decades has witnessed the transfer of design capability for product form from high-income 
countries to catch up countries. Based on the comparative analysis of the four groups of 
countries, the national design system in catching-up economies such as Japan, South Korea, 
Chinese Taipei as well as China demonstrated an evolutionary pattern that is strikingly 
different from that of the middle-income countries, developed countries and the United States. 
This indicates that the value of product form at national level might greatest during the shift 
from upper middle-income to high-income status. In other words, the design of product form 
has been neglected as a complementary asset to other related IP schemes, such as trademarking, 
by innovation policy makers in middle-income countries (Mendonça, Pereira and Godinho, 
2004; Livesey and Moultrie, 2008; Millot, 2009; WIPO, 2013b; Gates, 2018).  
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 More specifically: 
 
• In the United States, a strikingly high performance for catching-up economies such as 
Japan, South Korea and Taiwan on design patent granted evolution in the U.S market 
during the past decades has been observed. By comparison, the middle-income 
countries such as Argentina, Brazil and Colombia went through the economic 
stagnation underperforming badly. China as the latecomer has demonstrated an 
increasingly strong performance in the US market in recent years; 
 
• In the global market, the WIPO dataset indicates a striking evolution of the industrial 
design rights registration in People’s Republic of China and Germany during the past 
decades. The catching-up economies such as Japan, South Korea and Taiwan present 
themselves relatively well. By comparison, the middle-income countries such as 
Argentina, Brazil and Colombia generally underperformed; 
 
• For the evolution of the export of the design-intensive industries, a striking difference 
between the catching-up countries and the middle-income countries has been observed 
during the past decades. The catching-up economies demonstrated a generally 
strikingly high performance while middle-income countries generally underperformed; 
 
• There is an intensive growth in the global counterfeiting trade in recent years and there 
is a high percentage overlapping between the top 20 design-intensive industries and the 
top 20 industries with high propensity suffering from counterfeiting. Middle-income 
countries such as China, Argentina, Brazil and Colombia presented an extremely high 
volume of counterfeit exports as that of their top 20 design-intensive industries. 
 
For the first time, as demonstrated in Fig. 95 and Fig. 96, a striking difference between the 
evolution of the national design system in developed economies, middle-income economies 
and catch up economies as well as China and the United States has been observed which 
constitutes the so called Cavern Curve. Furthermore, a similar pattern in the evolution of 
the national design system as well as the GDP per capital growth in catching-up economies 
has been observed (Fig. 97).
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Figure 93 The upgrades from the initial model for the measurement of the national design system to the new model for the national design system 2.0 (NDS 2.0) 
 (Author) 
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Figure 94 The model for national design system 2.0 – The new model for the measurement of the National Design System  
(Author)
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Figure 95 The evolution of the National Design System 2.0 in China and the United States, from 2001 to 2015  
(Author) 
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Figure 96 The evolution of the National Design System 2.0 in developed economies, catch-up economies and middle-income economies, from 2001 to 2015  
(Author) 
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Figure 97 The evolution of the National Design System 2.0 and GDP per capital growth in catch-up economies, from 2001 to 2015  
(Author) 
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This evidence presented in this study in an evolutionary manner echoes the legendary scholar 
Christopher Freeman’s work on design, innovation and the long cycle of economic 
development (1986), which is also one of the initial starting points for this research. This study 
further consolidates the existing theories in the global value chains and catch-up literature (Lee, 
2013; 2019; Gereffi, 2004; 2019; World Bank, 2020) which argues acquiring design capability 
is essential for sustainable economic growth and climbing up the global value chains for 
latecomers in the global economy. Specifically, the existing literature indicates that acquiring 
design capability is critical for economic catch-up (Agénor, Canuto and Jelenic, 2017; P.-R. 
Agénor and Canuto, 2015; Agénor and Canuto, 2017; Lee, 2013; 2019). The evidence 
presented in this research further consolidates this argument. Middle-income countries who 
have witnessed economic stagnation during the past decades demonstrate low performance in 
design-intensive industries exports, a low level of design-related intellectual property 
registration at both U.S. market and the WIPO, and a relatively high percentage of 
counterfeiting activities in the domestic market, while those catch up economies sustaining 
economic growth showed a strong performance in their national design system evolution, 
especially in the U.S. market. 
 
9.3 Research Implications 
 
As been emphasized by Bill Gates (2018): 
 
“[…] The portion of the world's economy that doesn't fit the old model just keeps 
getting larger. That has major implications for everything from tax law to economic 
policy to which cities thrive and which cities fall behind, but in general, the rules that 
govern the economy haven’t kept up. This is one of the biggest trends in the global 
economy that isn’t getting enough attention […] Products you can’t touch have a very 
different set of dynamics in terms of competition and risk and how you value the 
companies that make them […] Lawmakers need to adjust the economic policymaking 
to reflect these new realities, the tools many countries use to measure intangible assets 
are behind the times, so they are getting incomplete picture of the economy […] Even 
today, GDP doesn’t count investment in things like market research, branding, and 
training – intangible assets that companies are spending huge amounts of money on.” 
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In the context of innovation policy for transformative change advocated by UNCTAD and 
SPRU (2019), this research has several implications for innovation policy makers in a country 
like China25, who wishes to promote innovation driven growth during economic slowdown 
(Lewin, Kenney and Murmann, 2016; World Bank, 2019) and witnessed a marked increase in 
household debt-to-GDP ratio in recent years which exceeds the average for an emerging market 
(International Monetary Fund, 2019). With its future expansion of domestic consumption 
market (McKinsey, 2019), the crucial policy dimension for design-driven growth is to facilitate 
the development of design-intensive industries and a corresponding system at national and 
international level.  
 
Specifically, several tools have been presented in this research: 
 
• National Level: 
 
o The new measurement model for the national design system; 
 
 
25 Since initiating market reforms in 1978, China has shifted from a centrally-planned to a more market-based 
economy and has experienced rapid economic and social development. GDP growth has averaged nearly 10 
percent a year—the fastest sustained expansion by a major economy in history—and has lifted more than 800 
million people out of poverty. China reached all the Millennium Development Goals (MDGs) by 2015 and made 
a major contribution to the achievement of the MDGs globally. Although China’s GDP growth has gradually 
showed since 2012, it is still impressive by current global standards. 
With a population of 1.3 billion, China is the second largest economy and is increasingly playing an important 
and influential role in development and in the global economy. China has been the largest single contributor to 
world growth since the global financial crisis of 2008. 
Yet China remains a developing country (its per capita income is still a fraction of that in advanced countries) and 
its market reforms are incomplete. According to China’s current poverty standard (per capita rural net income of 
RMB 2,300 per year in 2010 constant prices), there were 55 million poor in rural areas in 2015.      
Rapid economic ascendance has brought on many challenges as well, including high inequality; rapid urbanization; 
challenges to environmental sustainability; and external imbalances. China also faces demographic pressures 
related to an aging population and the internal migration of labor. 
Significant policy adjustments are required in order for China’s growth to be sustainable.  Experience shows that 
transitioning from middle-income to high-income status can be more difficult than moving up from low to middle 
income. 
China’s 13th Five-Year Plan (2016-2020) forcefully address these issues. It highlights the development of services 
and measures to address environmental and social imbalances, setting targets to reduce pollution, to increase 
energy efficiency, to improve access to education and healthcare, and to expand social protection. The annual 
growth target in the 13th Five-Year Plan is 6.5 percent, reflecting the rebalancing of the economy and the focus 
on the quality of growth while still maintaining the objective of achieving a “moderately prosperous society” by 
2020 (doubling GDP for 2010-2020).  
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o The design-intensive product space – the composition of the evolution of the 
exports of design-intensive industries from individual countries, income group 
over time period; 
 
o The global country dashboard based on the core measures as well as available 
data in selected 37 countries. 
 
• Industry and firm level: 
 
o The product evolution diagram – a low-risk product design tool. The category 
aspiration has been identified as the core driver of product form evolution along 
the multiple technological lifecycle. 
 
Thus, the review and adjustment of policies relating to economic, regulatory, institutional and 
trade environments characterizing the selected design-intensive industries been proposed as 
followed: 
 
• Identify and select industries for national production and export of design-intensive 
products; 
 
• Assess the innovation policies for supporting the development of selected design-
intensive industries; 
 
• Prepare and adopt recommendations and action plan for building productive and 
export capacity in selected design-intensive industries; 
 
• Mobilize financial and technical support to implement the recommendations and 
action plan, including by mainstreaming the selected design-intensive industries into 
national development plans and strategies. 
 
Following the process, after identifying particular design-intensive industries in a national 
economy and assessing the impacts of economic and market trends, and of regulatory, 
institutional and trade reforms on its future performance, national innovation policymakers and 
other stakeholders – particular small and medium sized business and entrepreneurs – could 
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then further examine a range of important issues within the context of the overall policy 
framework for the selected design-intensive industries. Those issues include: 
 
• National development objectives for the selected design-intensive industries; 
 
• Areas of effectiveness and weakness in the current policy framework for the selected 
design-intensive industries from the educational, infrastructural, innovation and 
financing perspective (Jankowskai, 2012); 
 
• Regulatory and institutional challenges inhibiting selected design-intensive industries 
development; 
 
• Innovative approaches to strengthening backward and forward inter-industrial linkages 
within the national economy; 
 
• The role of business and entrepreneurs, especially small and medium-sized firms, in 
selected design-intensive industries and how to improve cooperation and build 
synergies along the supply- chains and value-chains; 
 
• Prospects for trade liberalization to generate increased efficiency, employment and 
access to foreign markets, particular among SMEs. 
 
For example, in the UK, in response to greater consumer demand for clarity of provenance and 
sustainable practice as well as the rapidly evolving textile and fashion industry, the UK 
parliament initiated the Fixing Fashion study (Environmental Audit Committee, 2019). The 
Prince’s Foundation and LVMH set up the Future Textile initiative26 with the goal of training 
the next generation of skilled textile and garment employees, to teach young people the 
difference between fast fashion and heritage manufacturing. The government set engineering 
 
26 The Prince’s Foundation Future Textile programme at Dumfries House based in Ayrshire is aiming to keep the 
illustrious heritage of the Scottish textile industry thriving for future generations. First established in 2014, the 
Future Textiles programme encourages young people to embrace traditional textile skills, with the aim of 
breathing fresh talent into the UK’s fashion and textile industry. Scotland has a rich textile and garment making 
history and is well-known for its array of traditional fabrics, notably Harris Tweed, tartan and Cashmere. Each 
year the Scottish textile industry exports to 150 countries worldwide and produces fabric for leading fashion 
houses including Yves Saint Laurent, Chanel and Louis Vuitton. 
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and manufacturing initiatives focusing on the need for skilled operatives and new technology 
to support new start-ups in the industry, such as equipment or machinery or the engineering of 
a garment scanner.  
 
Secondly, the evidence also indicates that global trade-related counterfeiting has grown 
significantly in recent years. This growth was reported during a period of a relative slowdown 
in overall world trade and identified as a significant potential risk to intellectual property (IP) 
in an intangible, sustainable and globalized economy (OECD-EUIPO, 2019). Thus, the 
question Why Do Countries Export Fakes? Or Why Some Economies Such as China Are More 
Involved Than Others? needs to be further clarified in order to promote the design-driven 
growth for latecomer countries. Specifically, five dimensions of the causing factors have been 
identified (OECD, 2018b): 
 
• Governance: High level of corruption and poor quality of intellectual property 
protection are factors that affect the degree of exports of fake goods from an economy; 
 
• Free Trade Zones (FTZs): FTZs offer a relatively safe environment for counterfeiters, 
with good infrastructure and limited oversight. The share of fake goods from economies 
hosting the 20 biggest FTZs is twice as big as from economies that do not host FTZs; 
 
• Production Facilities: Low labor costs and poor labor market regulations are important 
drivers of trade in counterfeit and pirated goods. Improving working conditions, by 
raising the minimum wage or increasing paid leave, could decrease the share of 
counterfeit and pirated products exported, especially by economies with weak 
governance; 
 
• Logistics Capabilities and Facilities: The ability to trace and trace consignments is the 
key factor in reducing the share of counterfeit and pirated products in exports. Other 
factors such as low shipping charges as well as fast, simple and predictable customs 
formalities, and good quality trade & transport related infrastructure (e.g. ports, 
railways roads or information technology) have a positive correlation for increasing the 
counterfeiting trade with countries that are highly corrupt; 
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• Trade Facilitation Policies: Enhancing the transparency of the trade facilitation is likely 
to reduce counterfeiting activities – the availability of detailed information on trade 
flows, degree of involvement of an economy in the trade community; transparent and 
regular review of fees and charges imposed on imports and exports and sound internal 
co-operation between border agency and other government units. These are particularly 
encouraged in highly corrupted economies. 
 
While all the factors identified above are relevant, it is important to note that none of them 
alone can explain the intensity of exports of fakes from a given economy – it is the combination 
of numerous factors that allows important nodes in counterfeit trade to emerge. However, 
several factors have been identified which innovation policy makers should pay significant 
concern:  
 
• Gaps in governance, especially high levels of corruption and gaps in intellectual 
property rights enforcement; 
 
• The presence of FTZs, especially private Free Trade Zones with economies have weak 
governance, high corruption levels and a lack of intellectual property enforcement. 
 
Innovation policy that responds to the five dimensions identified may lower the potential threat 
of counterfeiting activities towards the evolution of their national design system. Further 
governance framework for combating counterfeiting in countries such as China has been 
presented by OECD in detail (Table. 26) (OECD, 2018b; 2018c). 
 
Five Policy Dimensions Effects on Trade in Fakes  
 
 
 
The integration and 
combination of these five 
identified dimensions 
resulted in a high 
intensity of Fake exports. 
None of the factors 
outlined above alone is 
Poor Governance 
Bribery Enhances 
Sound Intellectual Property Protection Reduces 
Control of corruption Reduces 
Misuse of Free Trade Zones (FTZs) 
One additional FTZs within an economy significantly 
increases counterfeiting by 5.9% on average 
Enhances 
High number of firms operating in Zones Enhances 
High value of exports from the Free Trade Zones 
(FTZs) 
Enhances 
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Misuse of Production Facilities responsible for trade in 
fakes. Many of the factors 
that contribute to 
counterfeit trade are also 
very beneficial for 
general trade flows. The 
problem is the misuse of 
these facilities in the 
context of corruption and 
other governance-related 
failure. Also, no single 
policy can reduce the 
effect of the trade in 
fakes. Integration of the 
identified policy 
dimension is thus of great 
importance.  
 
Higher minimum wages Reduces 
Increased annual paid leave Reduces 
Logistics capacities and facilities 
Ability to track and trace consignments Reduces 
Competitively priced shipping Enhances 
Speed, simplicity and predictability of customs 
clearance process 
Enhances 
Quality of transport infrastructure Enhances 
Trade Facilitation Policies  
Greater availability of trade information Reduces 
Deeper involvement in the world trade community 
(i.e. structure for consultations with traders; 
established guidelines for consultations; publications 
of drafts; existence of notice-and-comment 
frameworks). 
Reduces 
Disciplined, transparent and regularly reviewed fees 
and charges imposed on imports and exports 
Reduces 
Sound internal cooperation between various border 
agencies. 
Reduce 
 
Table 26 The factors identified that have effects on trade in fakes  
(Author) 
 
9.4 Limitation 
 
There are several limitations to this study:  
 
• The evidence presented in this research is largely based on secondary data; 
• The sampling strategy in this research is largely based on the availability of secondary 
data, for which a global 37-country dashboard has been built; 
• The four groups of countries identified in this research for comparative analysis is 
largely based on the global context of the economy and the researcher’s own 
practitioner experience; 
• The semi-structural interviews conducted in this research were largely conducted as 
presentation. In other words, since most of the interviewees in this research are policy 
makers in UN agencies and governmental officers, due to the limitation of their time, 
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interviews were largely conducted as a presentation by a group of individuals who 
provide feedback based on their expertise and knowledge. The data were recorded by 
typing the key words; 
• For the data analysis, thematic analysis techniques were adopted while the data coding 
and theme creation depended on the personal analysis of the researcher, so the 
subjectivity of the opinion is difficult to avoid. 
 
9.5 Recommendations for Future Research 
 
This research has laid a solid foundation for enquiry into the evolutionary perspective of design 
and its corresponding measurement system at national and international level for latecomers’ 
catch-up with the rise of the intangible economy (Haskel and Westlake, 2018).  
 
However, this research only sets the agenda. More specifically, it opens a new research 
dialogue for policy makers, economists, managers and designers interested in the evolutionary 
perspective of design at firm, industry, national as well as international level.  In an era of 
climate change and digital revolution, directions for further inquiries based on this research 
include: 
 
• The redefining and the reemergence of legacy technology along with the evolution of 
the industry lifecycle (Fig. 98) in a specific design-intensive industry, such as the textile 
and fashion industry.
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Figure 98 Technology cycles and legacy technology trajectories  
(Source: Raffaelli, 2018) 
 
For example, the existing literature indicates that the criterion for technology re-
emergence appears to be that a new and distinct dominant market category for the 
legacy technology can emerge and shift the cognitive competitive boundaries away 
from those previously assigned to the discontinued technology. A further direction of 
research could be based on the phenomenon of renewed heritage manufacturing in the 
UK – understood as legacy technology in this case. As supported by the Prince’s 
Foundation: 
 
“[…] One of the challenges is an aging workforce, followed by the perception 
of the sector. Because of the lack of investment in the UK textile manufacturing 
in recent years […] In addition, the younger generation’s perception of the 
industry is not one of a cool and hip place to work, or even for that matter a 
career. It’s paramount to change this mentality and persuade the young adult 
that this can be a career for life, and that it’s fun – and very satisfying – to make 
things.” 
 
To look at environmental profit and loss (EP&L) at national or international level – 
linking planetary boundary to product design, business management and innovation 
policy making. The planetary boundaries framework showing the nine boundary 
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processes. The position of the control variable(s) for each of the PBs is shown with 
respect to the safe operating space, zone of uncertainty and zone of high risk (Fig. 99). 
 
 
 
Figure 99 The planetary boundaries framework  
(Source: CISL, 2019) 
 
 
• The shifting of the new business model and value chains in design-intensive industries, 
such as the circular business of textile and fashion industry, and its implication to 
business managers and innovation policy makers (Environmental Audit Committee, 
2019). 
 
• The specific project of the UN Alliance for Sustainable Fashion 
(https://unfashionalliance.org). As articulated by the UNCTAD recommendation letter 
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for researcher: 
 
“Design and sustainable fashion are at the center of our research agenda and 
policy dialogue. The United Nations Alliance for Sustainable Fashion of which 
UNCTAD is part, has been established to contribute to the Sustainable 
Development Goals through coordinated action in the fashion sector.” 
 
During the process of the research, researcher has received support in promoting the 
UN Alliance for Sustainable Fashion in China from the UNESCO Creative Cities 
(Shanghai) Promotion Office and the Think Tank (Appendix Seven). Future research 
could be explored in this area of enquiry. 
 
• Researcher has developed the ultimate consumer experience framework for Chinese 
luxury fashion consumers in the ICTs context for his master study (Fig. 100). Further 
exploration of this framework would be useful, based on the “Digital Darwinism” 
perspective (McKinsey, 2018b) as well as the balance of natural capital, social capital, 
human capital and financial capital of generating long term value  of  sustainable 
markets for global economy.  
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Figure 100 The ultimate consumer experience for Generation Y Chinese luxury fashion consumers in an 
information communication technology (ICT) context 
(Author) 
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9.6 Conclusion 
The world is witnessing the rise of the intangible economy. As one of the most important 
intangible assets, product form has been identified as an important source of both uncertainty 
and opportunity when developing new products. Policy makers need to depart from the 
traditional view of product function as the main driver of product innovation evolution. With 
the emphasis on product form, products can avoid becoming less dynamic by shifting their 
source of dynamism from function to form, and thus extend their product life cycles during the 
stage of decline. Thus, new design-driven realities indicate that managing the uncertainty and 
risk associated with product form is more important now than ever before. The resources, 
competencies, and processes as well as institutions employed in designing product form 
activities differ from those employed in technological activities. Turbulence in product form 
can introduce significant challenges to managing and measuring capabilities and the 
corresponding systems at national and international level.  
This research has developed a new model for the measurement of the national design system - 
The National Design System 2.0. The evidence derived from the new model indicates that the 
global economy witnessed the transfer of design capability for product form from high-income 
countries to catch up countries during the past decades. Also, the economic value of product 
form as the complementary assets of other innovation-related intangible assets such as 
trademark has been neglected in middle-income countries (Mendonça, Pereira and Godinho, 
2004; Livesey and Moultrie, 2008; Millot, 2009; WIPO, 2013b; Gates, 2018). In other words, 
the evidence suggests the significant value of product form during the transition process from 
middle-income to the high-income statues. Furthermore, in parallel with the transfer of the 
design capability from west to east, the share of trade in counterfeit and pirated goods in global 
trade grew very significantly in recent years. This growth was reported during a period of a 
relative slowdown in overall world trade, which poses a threat to the rising of the intangible, 
sustainable and globalized economy.  
The research result and future research direction thus respond to emerging demands and 
significant gaps among national innovation policy makers and other stakeholders from 
latecomer countries, especially China, in awareness of and cooperation on assessments of 
product form as the critical intangible asset for the rise of the intangible economy as well as 
economic structure transformation towards a sustainable economy. The manipulation of the 
dynamics as well as the evolution of the national design system can make important 
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contributions towards the achievement of national development objectives as well as the United 
Nations Sustainable Development Goals relating to economic diversification, innovation 
stimulation, trade facilitation, employment generation and the shift to an eco-centric and 
responsible consumption-driven economy. 
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Appendix Five The Full List of The Design-intensive Industries Based on the NACE 
Code 
 
NACE 
code 
NACE description  Designs/ 
1,000 
employe
es 
77.4 Leasing of intellectual property and similar products, except copyrighted works 104.218 
27.4 Manufacture of electric lighting equipment 42.078 
46.47 Wholesale of furniture, carpets and lighting equipment 41.571 
25.71 Manufacture of cutlery 41.002 
23.42 Manufacture of ceramic sanitary fixtures 30.511 
32.4 Manufacture of games and toys 30.027 
23.41 Manufacture of ceramic household and ornamental articles 29.121 
26.52 Manufacture of watches and clocks 28.112 
28.14 Manufacture of other taps and valves 26.947 
27.51 Manufacture of electric domestic appliances 26.785 
32.91 Manufacture of brooms and brushes 24.635 
25.72 Manufacture of locks and hinges  22.955 
46.48 Wholesale of watches and jewelry 22.560 
46.15 Agents involved in the safe of furniture, household goods, hardware and ironmongery 19.762 
32.3 Manufacture of sports goods 19.614 
32.12 Manufacture of jewelry and related articles 18.823 
46.42 Wholesale of clothing and footwear 17.773 
14.19 Manufacture of other wearing apparel and accessories 16.855 
32.99 Other manufacturing n.e.c 16.817 
23.19 Manufacture and processing of other glass, including technical glassware 16.225 
46.49 Wholesale of other household goods 16.193 
31.09 Manufacture of other furniture  16.174 
30.99 Manufacture of other transport equipment n.e.c 15.944 
30.92 Manufacture of bicycles and invalid carriages 15.375 
15.2 Manufacture of footwear 14.443 
13.94 Manufacture of cordage, rope, twine and netting 13.680 
46.44 Whole of china and glassware and cleaning materials 13.301 
31.01 Manufacture of office and shop furniture  12.366 
25.99 Manufacture of other fabricated metal products n.e.c. 12.163 
30.91 Manufacture of motorcycles 11.948 
46.43 Wholesale of electrical household appliances 11.882 
20.41 Manufacture of soap and detergents, cleaning and polishing preparations 11.408 
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28.24 Manufacture of power-driven hand tools 11.397 
14.14 Manufacture of underwear 11.333 
15.12 Manufacture of luggage, handbags and the like, saddlery and harness 11.319 
14.39 Manufacture of other knitted and crocheted apparel 11.087 
32.2 Manufacture of musical instruments 11.047 
23.31 Manufacture of ceramic tiles and flags 10.826 
14.12 Manufacture of workwear  10.784 
26.8 Manufacture of magnetic and optical media 10.444 
74.1 Specialized design activities 10.408 
26.4 Manufacture of consumer electronics 9.955 
26.7 Manufacture of optical instruments and photographic equipment 9.469 
22.29 Manufacture of other plastic products 9.423 
10.32 Manufacture of fruit and vegetable juice 9.340 
25.21 Manufacture of central heating radiators and boilers 9.024 
27.9 Manufacture of other electrical equipment 8.868 
23.69 Manufacture of other article of concrete, plaster and cement 8.559 
12 Manufacture of tobacco products 8.506 
46.65 Wholesale of office furniture 8.380 
22.22 Manufacture of plastic packing goods 8.325 
26.6 Manufacture of irradiation, electromedical and electrotherapeutic equipment 8.250 
23.11 Manufacture of flat glass 7.983 
22.19 Manufacture of other rubber products 7.966 
32.5 Manufacture of medical and dental instruments and supplies 7.939 
28.93 Manufacture of machinery for food, beverage and tobacco processing 7.738 
13.93 Manufacture of carpets and rugs 7.464 
11.07 Manufacture of soft drinks; production of mineral waters and other bottled waters 7.414 
82.92 Packaging activities 7.280 
14.13 Manufacture of other outerwear 7.210 
46.41 Wholesale of textiles 7.193 
13.2 Weaving of textiles 7.188 
26.11 Manufacture of electronic components  6.882 
14.11 Manufacture of leather clothes 6.813 
28.92  Manufacture of machinery for mining, quarrying and construction 6.661 
10.89 Manufacturing of other food products n.e.c. 6.435 
23.49 Manufacture of other ceramic products 6.343 
27.52 Manufacture of non-electric domestic appliances 6.209 
13.92 Manufacture of made-up textile articles, except apparel 6.204 
23.13 Manufacture of hollow glass 6.075 
21.1 Manufacture of basic pharmaceutical products 5.941 
10.82 Manufacture of cocoa, chocolate and sugar confectionery 5.918 
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26.2 Manufacture of computers and peripheral equipment 5.908 
27.33 Manufacture of wiring devices 5.876 
46.11 Agents involved in the sale of agricultural raw materials, live animals, textile raw 
materials and semi-finished goods 
5.677 
31.03 Manufacture of mattresses 5.664 
13.99 Manufacture of other textiles n.e.c. 5.550 
16.29 Manufacture of other products of wood; manufacture of articles of cork, straw and 
plaiting materials 
5.494 
46.9 Non-specialized wholesale trade 5.485 
20.42 Manufacture of perfumes and toilet preparations 5.483 
28.3 Manufacture of agricultural and forestry machinery 5.436 
23.7 Cutting, shaping and finishing of stone 
 
5.425 
10.83 Processing of tea and coffee 5.404 
31.02 Manufacture of kitchen furniture 5.278 
25.91 Manufacture of steel drums and similar containers 5.272 
26.3 Manufacture of communication equipment  5.251 
23.43 Manufacture of ceramic insulators and insulating fittings 5.052 
25.73 Manufacture of tools 4.907 
10.92 Manufacture of prepared pet foods 4.549 
47.54 Retail sale of electrical household appliances in specialized stores 4.315 
28.13 Manufacture of other pumps and compressors 4.168 
17.22 Manufacture of household and sanitary goods and of toilet requisites 4.136 
28.21 Manufacture of ovens, furnaces and furnace burners 4.105 
17.23 Manufacture of paper stationery 4.094 
22.23 Manufacture of builders’ wave of plastic 4.059 
11.01 Distilling, rectifying and blending of spirits  3.946 
29.1 Manufacture of motor vehicles 3.871 
29.23 Manufacture of other parts and accessories for motor vehicles 3.865 
20.51 Manufacture of explosives 3.837 
74.9 Other professional, scientific and technical activities n.e.c. 3.812 
20.59 Manufacture of other chemical products n.e.c. 3.745 
25.93 Manufacture of wire products, chain and springs 3.665 
28.99 Manufacture of other special-purpose machinery n.e.c. 3.590 
27.12 Manufacture of electricity distribution and control apparatus 3.559 
32.13 Manufacture of imitation jewelry and related articles 3.434 
46.74 Wholesale of hardware, plumbing and heating equipment and supplies 3.417 
46.76 Wholesale of other intermediate products 3.386 
16.21 Manufacture of veneer sheets and wood-based panels 3.378 
46.72 Wholesale of metals and metal ores 3.353 
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72.19 Other research and experimental development on natural science and engineering  3.311 
47.59 Retail sale of furniture, lighting equipment and other household articles in specialized 
stores 
3.182 
22.11 Manufacture of rubber tires and tubes; retreading and rebuilding of rubber tires 3.165 
46.37 Wholesale of coffee, tea, cocoa and spices 3.160 
20.2 Manufacture of pesticides and other agrochemical products 3.101 
63.99 Other information service activities n.e.c. 3.091 
46.45 Wholesales of perfume and cosmetics 3.085 
13.1 Preparation and spinning of textile fibers 3.066 
23.99 Manufacture of other non-metallic mineral products n.e.c. 3.012 
13.96 Manufacture of other technical and industrial textiles 2.989 
16.23 Manufacture of other builders’ carpentry and joinery 2.976 
46.19 Agents involved in the sale of a variety of goods 2.944 
28.23 Manufacture of office machinery and equipment (except computers and peripheral 
equipment) 
2.942 
26.51 Manufacture of instruments and appliances for measuring, testing and navigation 2.935 
28.91 Manufacture of machinery for metallurgy  2.896 
70.21 Public relations and communication activities 2.876 
10.72 Manufacture of rusks and biscuits; manufacture of preserved pastry goods and cakes 2.836 
68.1 Buying and selling of own real estate  2.808 
24.45 Other non-ferrous metal production 2.801 
46.18 Agents specialized in the sale of other particular products 2.706 
25.12 Manufacture of doors and windows of metal 2.684 
10.41 Manufacture of oils and fats 2.683 
46.24 Wholesale of hides, skins and leather 2.593 
46.35 Wholesales of tobacco products 2.551 
14.31 Manufacture of knitted and crocheted hosiery 2.505 
10.73 Manufacture of macaroni, noodles, couscous and similar farinaceous products 2.497 
13.3 Finishing of textiles  2.476 
47.91 Retail sale via mail order houses or via Internet 2.453 
29.2 Manufacture of bodies (coachwork) for motor vehicles; manufactures of trailers and 
semi-trailers 
2.391 
30.12 Building of pleasure and sporting boats 2.389 
25.92 Manufacture of light metal packaging 2.377 
46.73 Wholesale of wood, construction materials and sanitary equipment  2.375 
28.11 Manufacture of engines and turbines, except aircraft, vehicle and cycle engines 2.373 
22.21 Manufacture of plastic plates, sheets, tubes and profiles 2.366 
16.22 Manufacture of assembled parquet floors 2.311 
28.41 Manufacture of metal forming machinery 2.309 
28.29 Manufacture of other general-purpose machinery n.e.c. 2.285 
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10.86 Manufacture of homogenized food preparations and dietetic food 2.266 
23.91 Production of abrasive products 2.246 
47.65 Retail sale of games and toys in specialized stores  2.229 
46.14 Agents involved in the sale of machinery, industrial equipment, ships and aircraft 2.224 
11.03 Manufacture of cider and other fruit wines 2.211 
23.61 Manufacture of concrete products for construction purpose 2.200 
46.14 Agents involved in the sale of machinery, industrial equipment, ships and aircraft 2.224 
11.03 Manufacture of cider and other fruit wines 2.211 
23.61 Manufacture of concrete products for construction purposes 2.200 
46.13 Agents involved in the sale of timber and building materials 2.198 
46.16 Agents involved in the sale of textile, clothing, fur, footwear and leather goods 2.192 
23.34 Cold drawing of wire 2.173 
28.25 Manufacture of non-domestic cooling and ventilation equipment 2.170 
46.52 Wholesale of electronic and telecommunications equipment and parts 2.158 
10.51 Operation of dairies and cheese making  2.121 
46.69 Wholesale of other machinery and equipment  2.077 
28.22 Manufacture of lifting and handling equipment  2.052 
27.2 Manufacturer of batteries and accumulators 2.045 
18.2 Reproduction of recorded media 2.017 
20.52 Manufacture of glues 2.008 
6.1 Extraction of crude petroleum 1.983 
58.19 Other publishing activities 1.978 
61.9 Other telecommunications activities 1.969 
17.12 Manufacture of paper and paperboard 1.927 
24.53 Casting of light metals 1.926 
28.96 Manufacture of plastics and rubber machinery 1.889 
58.11 Booking publishing 1.856 
20.16 Manufacture of plastics in primary forms 1.855 
17.21 Manufacture of corrugated paper and paperboard and of containers of paper and 
paperboard 
1.847 
72.11 Research and experimental development on biotechnology 1.823 
23.32 Manufacture of bricks, tiles and construction products, in baked clay 1.780 
8.99 Other mining and quarrying n.e.c. 1.773 
73.11 Advertising agencies 1.759 
27.32 Manufacture of other electronic and electric wires and cables 27.32 
30.4 Manufacture of military fighting vehicles 1.737 
10.52 Manufacture of ice cream 1.701 
25.11 Manufacture of metal structures and parts of structures 1.691 
28.49 Manufacture of other machine tools 1.673 
45.19 Sale of other motor vehicles 1.672 
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47.72 Retail sale of footwear and leather goods in specialized stores 1.659 
45.31 Wholesale trade of motor vehicle parts and accessories  1.659 
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Appendix Six Sketch on the Evolution of the National Design System from the Catch-up 
Cycle Perspective 
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Appendix Seven The UNESCO Creative Cities (Shanghai) Promotion Office - 
International Creative Cities Advisory Board and International Creative Cities Think 
Tank 
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Appendix Eight UNCTAD Publications on the Creative Economy Outlook and Country 
Profiles 2016 and 2019 
 
 
 
U N I T E D  N AT I O N S  C O N F E R E N C E  O N  T R A D E  A N D  D E V E L O P M E N T
CREATIVE ECONOMY OUTLOOK 
Trends in international 
trade in creative industries
  
COUNTRY PROFILES
2002–2015
2005–2014
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Appendix Nine The UNESCO Creative Cities (Shanghai) Promotion Office 
International Creative Cities Design Innovation Forum 2015 
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Appendix Ten  The UNESCO Creative Cities (Shanghai) Promotion Office 
International Creative Cities Design Innovation Forum 2016 
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